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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service; the 
lowa Agriculture and Home Economics Experiment Station; the Cooperative 
Extension Service, lowa State University; and the Department of Soil 
Conservation, State of lowa. It is part of the technical assistance furnished to 
the Dallas County Soil Conservation District. Funds appropriated by Dallas 
County were used to defray part of the cost of the survey. Major fieldwork was 
performed in the period 1976-79. Soil names and descriptions were approved in 
1980. Unless otherwise indicated, statements in this publication refer to 
conditions in the survey area in 1980. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Stripcropping on Clarion soils. Nicollet and Webster soils аге in the 
background. 


contents 


RP PP 


Index to map ипиїз........................................................ iv 
Summary of їаЫез........................................................ м! 
Préface... uay REY ix 
General nature of the county..................................... 1 
How this survey was made ........................................... 3 
General soil map ипіїв................................................. 5 
Soil descriptions .........22....2222124.4..м0.0.70 5 
Detailed soil map units ................................................ 13 
Soil descriptions .......................................................... 13 
Prime farmland лишили 49 
Use and management of the solls............................. 51 
Crops and разїиге....................................................... 51 
Woodland management and productivity ................. 55 


soil series 


Adair Series... aee boi e t s 67 
Armstrong series... 68 
BISCAY series. u u ua ааа канн tal prc 69 
Canisteo вепеб$................................................................ 69 
Clarion Series... neue 70 
Clinton вепе$.................................................................... 71 
Coland series... l... I... Ian 71 
СОЮ:8ӨГӨБ: аний ийын аы ы RK 72 
Cylinder series ........................ лилии, 73 
Dickinson series .............................................................. 78 
Ely Series: ceteri etin eren ce a 74 
Gara: SONOS лс алан ара 74 
Наліоп series... treten ttt tereti 75 
Harps series... ы 75 
Hayden series... U... na 76 
Judson series... … 76 
Ladoga series ....................... ши? 777. 
Lamoni series... … 78 
(е Sueur series... 78 


Windbreaks and environmental plantings................. 56 

Recreation.................................................... . 56 

Wildlife habitat . 57 

ЕПОЇПӨӨППО: не ны un ala 58 
Soil properties ............................................................... 63 

Engineering index properties...................................... 63 

Physical and chemical properties.............................. 64 

Soil and water features... 65 
Classification of the solls............................................ 67 
Soil series and their morphology................................... 67 
Formation of the solls.................................................. 91 
References .............22...........22222. 97 
GlOssáry....... oeste eie eben адын 99 
Tables: concentre eee арал 105 
Lester series ..................................................... хийцийн 79 
Lindley:seri8s ::...-..... ooi планы 79 
Macksburg series ............................................................ 80 
Moingona 5епез............................................................... 81 
NOVIN Series... aE umaq aaa cord e 81 
Nicollet-series........1...: o n nte ын rete 82 
Nodaway series... 82 
Okoboji: SOFE Sunira einni e ennuis 83 
Ridgeport series .............................................................. 83 
Sharpsburg series ....................... снн нн. 84 
Shelby Series... 84 
Spillville series .pe 85 
Storden series... nes 85 
Terril series RE 86 
Vanmeter series .............................................................. 86 
Wadena series... 87 
Webster series............................................ J a. 87 
Wiota series pe 88 
Zenor series. oue eco esci s На dre 88 


Issued October 1983 


index to map units 


6—Okoboji silty clay loam, 0 to 1 percent slopes....... 1 
7 一 Wiota silt loam, 1 to 3 percent slopes.................... 14 
8B—Judson silty clay loam, 2 to 5 percent slopes..... 15 
11B—Colo-Ely silty clay loams, 2 to 5 percent 


ТН M qa assia aasan нан 15 
24D2—Shelby clay loam, 9 to 14 percent slopes, 

moderately eroded.................................................. 16 
24E—Shelby loam, 14 to 18 percent slopes ............... 16 
27B—Terril loam, 2 to 5 percent slopes ....................... 16 
27C—Terril loam, 5 to 9 percent slopes....................... 17 
55—Nicollet loam, 1 to З percent slopes..................... 17 
62C2—Storden loam, 5 to 9 percent slopes, 

moderately eroded........................ u... 17 
62D2—Storden loam, 9 to 14 percent slope 

moderately eroded.......................................... 18 
62E—Storden loam, 14 to 18 percent slopes... 18 
62F—Storden loam, 18 to 25 percent slopes.............. 18 
65G—Lindley silt loam, 18 to 40 percent slopes ........ 19 
76B—Ladoga silt loam, 2 to 5 percent slopes............ 20 
76C2—Ladoga silty clay loam, 5 to 9 percent 

slopes, moderately eroded..................................... 20 
76D2—Ladoga silty clay loam, 9 to 14 percent 

slopes, moderately eroded ....................... 20 
80B—Clinton silt loam, 2 to 5 percent slopes ............. 21 
80C—Clinton silt loam, 5 to 9 percent slopes ............. 22 
80C2— Clinton silty clay loam, 5 to 9 percent slopes, 

moderately erodeéd................................................... 22 
80D2— Clinton silty clay loam, 9 to 14 percent 

slopes, moderately eroded...................................... 22 
88—Nevin silty clay loam, O to 2 percent slopes........ 23 


90—Okoboji mucky silt loam, 0 to 1 percent slopes.. 23 
93D2—Shelby-Adair clay loams, 9 to 14 percent 


slopes, moderately eroded..................................... 24 
93E—Shelby-Adair complex, 14 to 18 percent 
slopes.................... Q... 24 


95—Harps loam, 0 to 2 percent slopes 
107—Webster silty clay loam, 0 to 2 percent slopes. 25 


133—Colo silty clay loam, 0 to 2 percent slopes........ 25 
135—Coland clay loam, 0 to 2 percent slopes............ 26 
138B—Clarion loam, 2 to 5 percent slopes................. 27 
138C— Clarion loam, 5 to 9 percent slopes................. 28 
138C2— Clarion loam, 5 to 9 percent slopes, 

moderately eroded........................ eene 28 
138D2—Clarion loam, 9 to 14 percent slopes, 

moderately eroded........................ een 28 
168B—Hayden loam, 2 to 5 percent slopes................ 29 
168C—Hayden loam, 5 to 9 percent slopes................ 29 
168C2—Hayden loam, 5 to 9 percent slopes, 

moderately eroded................................................... 30 


16802—Наудеп loam, 9 to 14 percent slopes, 


moderately eroded................................................... 30 
168E— Hayden loam, 14 to 18 percent slopes ........... 30 
168F—Hayden loam, 18 to 25 percent slopes............ 31 
169B—Clarion loam, 2 to 5 percent long slopes ........ 31 
169C2—Clarion loam, 5 to 9 percent long slopes, 

moderately eroded................................................... 31 
175B—Dickinson fine sandy loam, 1 to 5 percent 

8Юрөв, ME 
175C—Dickinson fine sandy loam, 5 to 9 percent 

c A———— 
179F—Gara loam, 18 to 25 percent slopes ................ 33 


201B—Coland-Terril complex, 2 to 5 percent slopes. 33 
203 一 Cylinder loam, 32 to 40 inches to sand and 

gravel, О to 2 percent slopes .................................. 
220—Nodaway silt loam, 0 to 2 percent slopes ........ 34 
259-—Biscay clay loam, 32 to 40 inches to sand and 

gravel, 0 to 2 percent siopes.................................. 
308— Wadena loam, 32 to 40 inches to sand and 

gravel, O to 2 percent slopes.................................. 
308B—Wadena loam, 32 to 40 inches to sand and 

gravel, 2 to 5 percent slopes................................. 35 
325—Le Sueur loam, 0 to 2 percent slopes................ 36 
356G—Hayden-Storden loams, 25 to 50 percent 


TILL LIL ET EE EE LE EE TETE CET EEE ECEC CCE CCC ECC ELEC EE LEE EEE 


419G—Vanmeter silt loam, 30 to 60 percent slopes. 39 
485 一 Spillville loam, 0 to 2 percent slopes.................. 39 
507—Canisteo silty clay loam, 0 to 2 percent slopes 39 
536—Hanlon fine sandy loam, 0 to 2 percent slopes 40 


566B—Moingona loam, 2 to 6 percent slopes............ 40 
638C2—Clarion-Storden loams, 5 to 9 percent 

slopes, moderately eroded...................................... 40 
638D2—Clarion-Storden loams, 9 to 14 percent 

slopes, moderately eroded...................................... 41 
736B—Lester loam, 2 to 5 percent long slopes ......... 41 
736C2—Lester loam, 5 to 9 percent long slopes, 

moderately eroded................................................... 41 
822D2—Lamoni silty clay loam, 9 to 14 percent 

slopes, moderately eroded...................................... 42 


Б ا‎ а те | 


823—Ridgeport sandy loam, 0 to 2 percent slopes... 
823B—Ridgeport sandy loam, 2 to 5 percent slopes. 
823C—Ridgeport sandy loam, 5 to 9 percent slopes. 
828B—Zenor sandy loam, 2 to 5 percent slopes........ 
828C2—Zenor sandy loam, 5 to 9 percent slopes, 
moderately eroded................................................... 
829D2—Zenor-Storden complex, 9 to 14 percent 
slopes, moderately eroded...................................... 
956—Harps-Okoboji complex, 0 to 1 percent slopes. 
993D2—Gara-Armstrong complex, 9 to 14 percent 
slopes, moderately eroded...................................... 


993E—Gara-Armstrong complex, 14 to 18 percent 
SIOPE onere нары 


SIÓD8S.:... easdem Ынта ee 
1314—Hanlon-Spillville complex, channeled, 0 to 2 

percent slopes .......2.ә..о....22.мм224Мм0Ҙ. 
1585—Spillville-Coland complex, channeled, 0 to 2 

percent slopes ......................................................... 47 
5010—Pits, sand and дгамуе!.......................................... 48 
5040—-Orthents, loamy................................................... 48 
5060-—-Pits, clay............................................................... 49 


summary of tables 


pA 


Temperature and precipitation (table 1}... 106 

Freeze dates in spring and fall (table 2)... 107 
Probability. Minimum temperature. 

Growing season (table 3)... 107 
Probability. Daily minimum temperature. 

Acreage and proportionate extent of the soils (table 4)................................ 108 
Acres. Percent. 

Yields per acre of crops and pasture (table 5) ............................................... 110 


Corn. Soybeans. Oats: Bromegrass-alfalfa. Grass-legume 
hay. Kentucky bluegrass. Smooth bromegrass. 


Capability classes and subclasses (table 6)... 114 
Total acreage. Major management concerns. 
Woodland management and productivity (table 7) ......................................... 115 


Ordination symbol. Management concerns. Potential 
productivity. Trees to plant. 


Windbreaks and environmental plantings (table 8)......................................... 117 
Recreational development (table 9)... 124 
Camp areas. Picnic areas. Playgrounds. Paths and trails. 
Golf fairways. 
Wildlife habitat potentials (table 10)... 129 


Potential for habitat elements. Potential as habitat for— 
Openland wildlife, Woodland wildlife, Wetland wildlife. 
Building site development (table 11)... 133 
Shallow excavations. Dwellings without basements. 
Dwellings with basements. Small commercial buildings. 
Local roads and streets. Lawns and landscaping. 
Sanitary facilities (table 12)... one 139 
Septic tank absorption fields. Sewage lagoon areas. 
Trench sanitary landfill. Area sanitary landfill. Daily cover 


for landfill 

Construction materials (table 13)... 145 
Roadfil Sand. Gravel. Topsoil. 

Water management (table 14).................. een 150 


Limitations for—Pond reservoir areas; Embankments, 
dikes, and levees. Features affecting—Drainage, Irrigation, 
Terraces and diversions, Grassed waterways. 


vi 


sms m 222222222222 PE 


Engineering index properties (table 15)........................................................... 154 
Depth. USDA texture. Classification—Unified, AASHTO. 
Fragments greater than 3 inches. Percentage passing 
sieve number—4, 10, 40, 200. Liquid limit. Plasticity index. 

Physical and chemical properties of the soils (table 16) ............................... 160 
Depth. Clay. Moist bulk density. Permeability. Available 
water capacity. Soil reaction. Shrink-swell potential. 
Erosion factors. Wind erodibility group. Organic matter. 

Soil and water features (table 17)..................................................................... 165 
Hydrologic group. Flooding. High water table. Potential 
frost action. Risk of corrosion. 

Classification of the soils (table 1800. ыы 168 
Family or higher taxonomic class. 


vii 


preface 


This soil survey contains information that can be used in land-planning programs in 
Dallas County, lowa. It contains predictions of soil behavior for selected land uses. The 
survey also highlights limitations inherent in the soil or hazards that adversely affect the 
soil, improvements needed to overcome the limitations or reduce the hazards, and the 
impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management needed for 
maximum food and fiber production. Planners, community officials, engineers, developers, 
builders, and home buyers can use the survey to plan land use, select sites for 
construction, and identify special practices needed to insure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife management, 


waste disposal, and pollution control can use the survey to help them understand, protect, 


and enhance the environment. 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too unstable 
to be used as a foundation for buildings or roads. Clayey or wet soils are poorly suited to 
use as septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each soil is 
shown on the detailed soil maps. Each soil in the survey area is described. Information on 
specific uses is given for each soil. Help in using this publication and additional information 
are available at the local office of the Soil Conservation Service or the Cooperative 
Extension Service. 
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DALLAS COUNTY is in west-central lowa (fig. 1). lt 
has a total area of 382,080 acres, or 597 square miles. 
Adel, the county seat, is about 23 miles west of Des 
Moines. It has a population of 2,771. 
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Figure 1.—Location of Dallas County in lowa. 


Most of the soils in Dallas County are nearly level to 
gentiy rolling. They formed under prairie vegetation and 
are dark and fertile. The soils along the larger rivers 
formed under trees and are lighter colored and steeper 
than those that formed under the prairie vegetation. 


This survey updates the soil survey of Dallas County 
published in 1924 (7). It provides additional information 
and larger maps, which show the soils in greater detail. 


general nature of the county 


The following paragraphs briefly describe the history, 
farming, transportation facilities and industry, natural 
resources, and climate of the county. 


history 


The Sac and Fox Indians inhabited the area now 
known as Dallas County prior to 1845. In that year 
pioneers settled near the wooded areas along the larger 
streams. Farming was the main occupation. The county 
was organized in 1846. lt was named after the 
Honorable George M. Dallas of Pennsylvania, who was 
then the Vice President of the United States. 

In 1850, the population of the county was 854. The 
advent of railroads to the county about 1868 greatly 
increased the influx of settlers. By 1900, the population 
was 23,058. By 1970, it was 26,085. 

In 1847, Adel became the county seat. Other towns in 
the county include Perry, Waukee, Dallas Center, 
Woodward, Redfield, Granger, Dexter, Van Meter, 
Minburn, DeSoto, and several other small villages. 


tarming 


Farming is the main enterprise in Dallas County. Most 
of the acreage is farmland. Corn, soybeans, oats, hay, 
and pasture are the main crops, and corn and soybeans 
are the principal grain crops. Raising hogs and feeding 
beef cattle are the principal livestock enterprises. In 
1976, about 354,500 acres was farmland. About 274,440 
acres was used for field crops, and 35,000 acres was 
used for pasture. In 1976, about 119,000 hogs and 
18,900 grain fed cattle were marketed and the number 
of laying hens was about 163,700. 

The farms in the county have been increasing in size 
and decreasing in number. In 1976, the county had 
1,340 farms, which averaged about 265 acres in size. 


transportation facilities and industry 


Three major highways serve Dallas County. U.S. 
Highway Number 169 transverses north and south 
across the county and U.S. Highway Number 6 and 
Interstate 80 east and west. lowa Highways 141, 44, 
293, 89, and 90 and county roads connect other areas 
of the county. Most farms have access to hard-surfaced 
or gravel roads. These roads generally follow section 
lines, except in the more sloping, wooded areas along 
the Des Moines and Raccoon Rivers. Railroad lines 
serve most of the towns. Two small airports serve the 
county. One, which has a 3,000-foot hard-surfaced 
runway, is located southwest of Perry. The other is north 
of Adel. 

Although farming is the main enterprise, several 
industries are in the county, mainly in Perry. Farm tillage 
tools, iron castings, and concrete tile forms are 
manufactured, and pork is processed. Two seed corn 
companies and many grain elevators are also in the 
county. 


natural resources 


Soil is the most important natural resource in the 
county. It provides a growing medium for the grass 
grazed by livestock and for the marketable crops. 

In most of the county, the water supply is adequate for 
domestic use and for watering livestock. Deep wells near 
the Raccoon River furnish most of the water for 
domestic use in Perry and Adel. 

In some areas along the Des Moines and Raccoon 
Rivers and Beaver Creek, good sources of sand and 
gravel are on the terraces that run parallel to the 
drainageways. Coal was an important natural resource in 
the county, but at present no coal mines are in 
operation. 
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climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


The climate of Dallas County is subhumid and 
continental. Winters are cold, and summers generally are 
quite hot but are characterized by occasional cool spells. 
During the winter precipitation frequently occurs as 
snowstorms, and during the warm months it falls chiefly 
as rain, often heavy, during periods when warm moist air 
moves in from the south. Total annual rainfall is normally 
adequate for corn, soybeans, and small grain. The 
growing season is long enough for the crops commonly 
grown in the county to mature. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Perry, lowa, in the 
period 1951 to 1978. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 22 degrees F, 
and the average daily minimum temperature is 12 
degrees. The lowest temperature on record, which 
occurred at Perry on January 12, 1974, is -32 degrees. In 
summer the average temperature is 72 degrees, and the 
average daily maximum temperature is 83 degrees. The 
highest recorded temperature, which occurred at Perry 
on July 22, 1974, is 104 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is about 31 inches. Of 
this, 23 inches, or about 75 percent, usually falls in April 
through September. The growing season for most crops 
falls within this period. In 2 years out of 10, the rainfall in 
April through September is less than 19 inches. The 
heaviest 1-day rainfall during the period of record was 
4.83 inches at Perry on August 6, 1963. Thunderstorms 
occur on about 40 days each year, and most occur in 
summer. 

The average seasonal snowfall is about 28 inches. 
The greatest snow depth at any one time during the 
period of record was 24 inches. On an average of 9 
days, at least 1 inch of snow is on the ground. The 
number of such days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 50 percent in winter. 
The prevailing wind is from the northwest. Average 
windspeed is highest, 12 miles per hour, in spring. 

Tornadoes and severe thunderstorms occur 
occasionally. They are usually of local extent and of 
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short duration, and the resulting damage is sparse and in 
narrow belts. Hail falls at times during the warmer part of 
the year in scattered small areas. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 


The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under ''General soil map 
units” and “Detailed soil map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
it consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one association can occur in another but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one soil association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


soil descriptions 


1. Canisteo-Clarion-Nicoilet association 


Nearly level to gently sloping, poorly drained, well 
drained, and somewhat poorly drained, silty and loamy 
525 Cha formed in glacial sediments and glacial till on 
uplands 


This association consists of nearly level to undulating 
soils on swells and in swales. The natural drainage 
pattern is poorly defined. Slopes range from 0 to 5 
percent. 

This association makes up about 38 percent of the 
county. It is about 35 percent Canisteo soils, 30 percent 
Clarion soils, 20 percent Nicollet soils, and 15 percent 
minor soils (fig. 2). 

The nearly level, poorly drained Canisteo soils are on 
broad upland flats characterized by many scattered 
potholes. The gently sloping, well drained Clarion soils 
and the very gently sloping, somewhat poorly drained 
Nicollet soils are on rises, knolls, and ridges. 

Typically, the surface layer of Canisteo soils is black 
silty clay loam about 8 inches thick. The subsurface layer 
is black and very dark gray silty clay loam about 14 
inches thick. The subsoil is about 11 inches of dark gray, 
friable clay loam and olive gray, friable loam. The 
substratum to a depth of about 60 inches is olive gray, 
mottled loam. The soils are calcareous throughout. 


Typically, the surface layer of Clarion soils is very dark 
brown loam about 7 inches thick. The subsurface layer is 
very dark brown and very dark grayish brown loam about 
11 inches thick. The subsoil is brown and dark yellowish 
brown, friable loam about 19 inches thick. The 
substratum to a depth of about 60 inches is mottled 
yellowish brown and grayish brown, calcareous loam. 

Typically, the surface layer of Nicollet soils is black 
loam about 8 inches thick. The subsurface layer is very 
dark grayish brown loam about 13 inches thick. The 
subsoil is dark grayish brown and grayish brown, mottled, 
friable loam about 27 inches thick. The substratum to a 
depth of about 60 inches is grayish brown, mottled, 
calcareous loam. 

Minor in this association are Webster, Okoboji, Harps, 
and Storden soils. Webster soils are in drainageways. 
Okoboji soils are in closed depressions surrounded by 
Harps soils. Storden soils are on the more sloping knolls 
and side slopes. 

In this association growing cash grain crops, principally 
corn and soybeans, is the major enterprise. Most areas 
are drained by tile and surface outlets. Large drainage 
ditches provide outlets for the tile drains. The main 
management concern is maintaining the tile and surface 
drainage systems. Maintaining tilth and fertility is also 
important because most areas are intensively row 
cropped. Measures that control erosion are needed on 
the well drained soils. 


2. Coland-Hanlon-Wadena association 


Nearly level to gently sloping, poorly drained, moderately 
well drained, and well drained, loamy soils that formed in 
alluvium on bottom land and stream terraces 


This association consists of nearly level to undulating 
soils on rises on the broad alluvial plains. It is on bottom 
land and on stream terraces along the major rivers. 
Slopes range from 0 to 5 percent. 

This association makes up about 7 percent of the 
county. It is about 25 percent Coland soils, 20 percent 
Hanlon soils, 15 percent Wadena soils, and 40 percent 
minor soils. 

The nearly level Coland and Hanlon soils are on first 
bottoms. Coland soils are poorly drained and Hanlon 
soils moderately well drained. Wadena soils are on 
stream terraces. They are nearly level to gently sloping 
and are well drained. 
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Figure 2.—Pattern of solls and parent material in the Canisteo-Clarion-Nicollet association. 


Typically, the surface layer of Coland soils is black 
clay loam about 8 inches thick. The subsurface layer is 
black and very dark gray clay loam about 28 inches 
thick. The subsoil is dark gray, mottled, friable clay loam 
about 8 inches thick. The substratum to a depth of about 
60 inches is grayish brown, olive gray, and light olive 
gray, calcareous sandy clay loam. 

Typically, the surface layer of Hanlon soils is very dark 
brown fine sandy loam about 9 inches thick. The 
subsurface layer is very dark brown and very dark 
grayish brown fine sandy loam about 21 inches thick. 
The subsoil is very dark grayish brown, very friable sandy 
loam about 15 inches thick. The substratum to a depth 
of about 60 inches is dark grayish brown sandy loam. 

Typically, the surface layer of Wadena soils is very 
dark brown loam about 8 inches thick. The subsurface 
layer is very dark brown and very dark grayish brown 
loam about 10 inches thick. The subsoil is about 18 
inches thick. The upper part is brown, friable loam, and 
the lower part is dark yellowish brown, very friable sandy 
loam. The substratum to a depth of about 60 inches is 


dark yellowish brown and yellowish brown, calcareous 
loamy sand and sand. 

Minor in this association are the nearly level Cylinder, 
Biscay, and Spillville soils. The somewhat poorly drained 
Oylinder and poorly drained Biscay soils are on stream 
terraces. The somewhat poorly drained Spillville soils are 
on bottom land. 

In this association growing cash grain crops is the 
major enterprise. Also, some small enterprises raise 
livestock. Corn, soybeans, and hay are the main crops. 
Some inaccessible areas that are cut up by old stream 
channels and areas that are frequently flooded are used 
for pasture. The main management needs are measures 
that contro! the flooding and wetness. 


3. Clarion-Webster-Storden association 


Nearly level to moderately steep, well drained and poorly 
drained, loamy and silty soils that formed in glacial till 
and glacial sediments on uplands 
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This association consists of nearly level to hilly soils in 
slightly concave drainageways and on knolls and side 
slopes. The steeper soils are along the major 
drainageways. Slopes range from 0 to 18 percent. 

This association makes up about 9 percent of the 
county. It is about 50 percent Clarion soils, 15 percent 
Webster soils, 10 percent Storden soils, and 25 percent 
minor soils. 

The gently sloping to strongly sloping, well drained 
Clarion soils are on side slopes. The nearly level, poorly 
drained Webster soils are in drainageways and on 
upland flats. The moderately sloping to moderately 
steep, well drained Storden soils are on side slopes. 

Typically, the surface layer of Clarion soils is very dark 
brown loam about 7 inches thick. The subsurface layer is 
very dark brown and very dark grayish brown loam about 
11 inches thick. The subsoil is brown and dark yellowish 
brown, friable loam about 19 inches thick. The 
substratum to a depth of about 60 inches is mottled 
yellowish brown and grayish brown, calcareous loam. 

Typically, the surface layer of Webster soils is black 
silty clay loam about 8 inches thick. The subsurface layer 
is black silty clay loam about 9 inches thick. The subsoil 
is dark gray, friable clay loam about 12 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown and olive, calcareous loam. It has yellowish brown 
mottles. 

Typically, the surface layer of Storden soils is mixed 
brown and yellowish brown, calcareous loam about 7 
inches thick. The substratum to a depth of about 60 
inches is light olive brown, calcareous loam. 

Minor in this association are Nicollet, Canisteo, 
Okoboji, and Zenor soils. The very gently sloping Nicollet 
soils are on rises. Canisteo soils are in upland 
drainageways. Okoboji soils are in closed depressions. 
Zenor soils are on side slopes and upland knolls. 

In this association the main enterprises are growing 
cash grain crops and raising livestock. Corn and 
soybeans are grown in the less sloping areas. The 
steeper areas are used for hay and pasture. The well 
drained soils are subject to erosion. Because of irregular 
slopes, the application of conservation practices, such 
as terracing, is somewhat difficult. A drainage system is 
needed in areas of the poorly drained soils. 


4. Hayden-Storden-Lester association 


Gently sloping to very steep, well drained, loamy soils 
that formed in glacial till on uplands 


This association consists of soils on side slopes and 
ridgetops along the major streams and rivers. It is 
characterized by a distinct contrast in relief between the 
river valleys and the adjacent uplands. Many 
drainageways and ravines that cut back into the uplands 
are in the very steep areas on the sides of valleys. 
Slopes range from 2 to 50 percent. 


This association makes up about 7 percent of the 
county. It is 45 percent Hayden and Storden soils, 25 
percent Lester soils, and 30 percent minor soils. 

The very steep Hayden and Storden soils are on the 
sides of valleys. The gently sloping and moderately 
sloping Lester soils are on ridgetops and side slopes. 

Typically, the surface layer of Hayden soils is dark 
grayish brown loam about 8 inches thick. The subsurface 
layer is dark grayish brown loam about 3 inches thick. 
The subsoil is dark yellowish brown and yellowish brown, 
firm and friable clay loam about 27 inches thick. The 
substratum to a depth of about 60 inches is yellowish 
brown, calcareous loam. 

Typically, the surface layer of Storden soils is mixed 
brown and yellowish brown, calcareous loam about 7 
inches thick. The substratum to a depth of about 60 
inches is light olive brown, calcareous loam. 

Typically, the surface layer of Lester soils is very dark 
gray loam about 8 inches thick. The subsoil is about 23 
inches of brown and light olive brown, friable clay loam 
and loam. The substratum to a depth of about 60 inches 
is light olive brown, calcareous loam. 

Minor in this association are Le Sueur, Hanlon, and 
Moingona soils. Le Sueur soils are on slightly convex 
upland rises. Hanlon soils are on first bottoms. Moingona 
Soils are on foot slopes. 

The steepest areas in this association are generally 
wooded. Most of these areas are used for wooded 
pasture, but some small areas are managed for timber. 
Many areas are used for permanent bluegrass pasture. 
The less sloping areas are cultivated. They tend to be 
smaller and more irregular in shape than the other 
cultivated areas in the county. The main crops are corn, 
hay, and soybeans. The main management needs are 
measures that control sheet and gully erosion in the 
steeply sloping areas and measures that control the 
flooding on the bottom land. 


5. Ladoga-Lindley association 


Gently sloping to very steep, moderately well drained 
and well drained, silly soils that formed in loess and 
glacial till on uplands 


This association consists of gently sloping to very 
steep soils on ridgetops and the sides of valleys. The 
gently sloping to strongly sloping soils formed in loess. 
The steep and very steep soils formed in glacial till. 
Many hillside drainageways and gullies are in the steeper 
areas. Slopes range from 2 to 40 percent. 

This association makes up about 9 percent of the 
county. It is about 35 percent Ladoga soils, 25 percent 
Lindley soils, and 40 percent minor soils. 

The gently sloping to strongly sloping Ladoga soils are 
on ridgetops and side slopes. They are moderately well 
drained. The steep and very steep Lindley soils are on 
side slopes. They are well drained. 


Typically, the surface layer of Ladoga soils is very dark 
gray silt loam about 8 inches thick. The subsurface layer 
is dark grayish brown silt loam about 4 inches thick. The 
subsoil to a depth of about 60 inches is firm and friable 
silty clay loam. The upper part is brown and dark 
yellowish brown, and the lower part is mottled grayish 
brown and yellowish brown. 


Typically, the surface layer of Lindley soils is very dark 
grayish brown silt loam about 3 inches thick. The 
subsurface layer is brown and dark yellowish brown silt 
loam about 7 inches thick. The subsoil is about 40 
inches thick. The upper part is yellowish brown, friable 
loam. The next part is dark yellowish brown, firm and 
very firm clay loam. The lower part is yellowish brown, 
mottled, firm and very firm clay loam. The substratum to 
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a depth of about 60 inches is yellowish brown, mottled 
clay loam. 

Minor is this association are Clinton, Gara, Armstrong, 
and Vanmeter soils. Clinton soils are on ridgetops and 
side slopes. Gara, Armstrong, and Vanmeter soils are on 
side slopes. 

A large part of this association is used for pasture or 
woodland because slopes are too steep for cultivation. 
Many of the areas on ridgetops and some of the areas 
on side slopes are cultivated. Corn and soybeans are the 
main row crops. Alfalfa, red clover, and bromegrass are 
the main forage crops. The soils are subject to sheet 
erosion and gullying (fig. 3). Uncrossable gullies are 
common in areas where waterways slope more than 3 
percent. The main management needs are measures 
that control water erosion. 


Figure 3.--А pond In an area of the Ladoga-Lindley association. The pond helps to control guliying. 
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Figure 4.—Pattern of soils and parent materlal In the Sharpsburg-Shelby association. 


6. Sharpsburg-Shelby association 


Gently sloping to moderately steep, moderately wel/ 
drained, silty and loamy soils that formed in loess and 
glacial till on uplands 


This association consists of undulating to hilly soils on 
wide ridgetops and short side slopes: Slopes range from 
2 to 18 percent. 

This association makes up about 8 percent of the 
county. It is about 55 percent Sharpsburg soils, 15 
percent Shelby soils, and 30 percent minor soils (fig. 4). 

The gently sloping to strongly sloping Sharpsburg soils 
are on ridgetops and side slopes. The strongly sloping 
and moderately steep Shelby soils are on side slopes. 

Typically, the surface layer of Sharpsburg soils is very 
dark grayish brown and dark brown silty clay loam about 
8 inches thick. The subsoil is yellowish brown, mottled, 
friable silty clay loam about 30 inches thick. The 
substratum to a depth of about 60 inches is mottled 
grayish brown and yellowish brown silty clay loam. 


Typically, the surface layer of Shelby soils is very dark 
brown loam about 7 inches thick. The subsurface layer is 
dark brown clay loam about 4 inches thick. The subsoil 
is yellowish brown, mottled, friable clay loam about 30 
inches thick. The substratum to a depth of about 60 
inches is light olive gray, mottled, calcareous clay loam. 

Minor in this association are Macksburg, Lamoni, 
Adair, Colo, and Ely soils. The nearly level Macksburg 
soils are on wide ridgetops. Lamoni soils are on side 
slopes around the head of drainageways. Adair soils are 
on shoulder slopes. Colo soils are on bottom land and in 
upland drainageways. Ely soils are on foot slopes. 

Corn and soybeans are grown on the less sloping soils 
in this association. The steeper soils generally are used 
for hay and pasture (fig. 5). The soils are subject to 
sheet and gully erosion. Uncrossable gullies are common 
in areas where waterways slope more than 3 percent. 
The main management needs are measures that control 
erosion. Because of long, uniform slopes, the soils can 
be easily terraced. 


10 


CH d 


See 44 ok 


hi mue 


9 vas > 


бой survey 


: xm 


E ME 


Figure 5.—An area of the Sharpsburg-Shelby association used for cultivated crops and hay. 


7. Nodaway-Wlota-Colo association 


Nearly level and very gently sloping, moderately well 
drained and poorly drained, silty soils that formed in 
alluvium on bottom land and stream terraces 


This association consists mainly of nearly level soils 
on flood plains about 1 to 2 miles wide. Slopes range 
from 0 to 3 percent. 

This association makes up about 12 percent of the 
county. It is about 30 percent Nodaway soils, 30 percent 
Wiota soils, 25 percent Colo soils, and 15 percent minor 
soils. 

The nearly level, moderately well drained Nodaway 
soils commonly are adjacent to stream channels on 
bottom land. The very gently sloping, moderately well 
drained Wiota soils are on low stream terraces. The 
nearly level, poorly drained Colo soils are on bottom land 
along the major streams and their tributaries. 

Typically, the surface layer of Nodaway soils is very 
dark grayish brown silt loam about 7 inches thick. The 
substratum to a depth of about 60 inches is stratified 
very dark grayish brown, dark grayish brown, and very 
dark gray silt loam. 


Typically, the surface layer of Wiota soils is very dark 
brown silt loam about 8 inches thick. The subsurface 
layer is about 18 inches thick. It is very dark brown silt 
loam in the upper part and very dark grayish brown silty 
clay loam in the lower part. The subsoil to a depth of 
about 60 inches is dark brown and brown, friable silty 
clay loam. 

Typically, the surface layer of Colo soils is black silty 
clay loam about 9 inches thick. The subsurface layer is 
black silty clay loam about 25 inches thick. The subsoil 
is very dark gray, mottled, firm silty clay loam about 14 
inches thick. The substratum to a depth of about 60 
inches is dark gray, mottled silty clay loam. 


Minor in this association are Nevin and Judson soils. 
Nevin soils are on stream terraces. Judson soils are on 
foot slopes. 

This association is used mainly for cultivated crops, 
hay, and pasture. The soils on terraces and the higher 
bottom land are used for corn and soybeans. Those on 
first bottoms generally are used for pasture because of 
the hazard of flooding. The main management needs are 
measures that control the flooding, improve drainage, 
and stabilize streambanks and channels. 
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Figure 6.--А typical area of the Clarion association. 


8. Clarion association 


Gently sloping and moderately sloping, well drained, 
loamy soils that formed in glacial till on uplands 


This association consists of undulating and gently 
rolling soils on wide ridgetops and long side slopes (fig. 
6). Slopes range from 2 to 9 percent. 

This association makes up about 10 percent of the 
county. It is about 80 percent Clarion soils and 20 
percent minor soils. 

The well drained, gently sloping and moderately 
sloping Clarion soils are on upland ridgetops and side 
slopes. Typically, the surface layer is very dark brown 
loam about 8 inches thick. The subsurface layer is very 


dark brown and dark brown loam about 10 inches thick. 


The subsoil is brown and yellowish brown, friable loam 
about 32 inches thick. The substratum to a depth of 


about 60 inches is mottled yellowish brown and brown, 
calcareous loam. 

Minor in this association аге Nicollet, Webster, 
Storden, and Terril soils. The nearly level Nicollet soils 
are on wide ridgetops. The nearly level Webster soils are 
in drainageways. The strongly sloping Storden soils are 
on side slopes. Terril soils are on slightly concave foot 
slopes. 

Most areas of this association are cultivated. The 
major soils are well suited to cultivated crops. Corn and 
soybeans are the major crops. The main management 
concern is controlling erosion. Farming the long, uniform 
slopes on the contour and terracing help to control 
erosion. A conservation tillage system that leaves crop 
residue on the surface and a cropping sequence that 
includes grasses and legumes also help to control 
erosion. Measures that maintain tilth and fertility are 
needed in areas that are intensively cultivated. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soi! series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, а soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Clarion loam, 2 to 5 percent slopes, is one of 
several phases in the Clarion series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soi 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Gara-Armstrong complex, 14 to 18 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantialiy from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimilar soils are described in each map unit. Also, 


some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, clay, is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soil 
maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


6 一 Okoboji silty clay loam, 0 to 1 percent slopes. 
This level, very poorly drained soil is in depressions on 
uplands. It is subject to ponding (fig. 7). Areas are 
circular and range from 2 to 10 acres in size. 


Typically, the surface layer is black silty clay loam 
about 7 inches thick. The subsurface layer is black silty 
clay loam about 19 inches thick. The subsoil is about 23 
inches thick. The upper part is very dark gray, firm silty 
clay loam. The lower part is olive gray, firm and friable 
silty clay loam. It has light olive brown mottles. The 
substratum to a depth of 60 inches is olive gray and light 
olive gray loam. It has light olive brown mottles. 

Included with this soil in mapping are a few small 
areas of Harps soils on the rims of depressions. These 
soils are calcareous throughout and have a very high 
concentration of carbonates near the surface. They 
make up about 5 percent of the map unit. 

The Okoboji soil is moderately slowly permeable. It 
has a seasonal high water table. Surface runoff is slow 
to ponded. Available water capacity is very high. The 
content of organic matter is about 9 to 11 percent in the 
surface layer. This layer is neutral or mildly alkaline. The 
subsoil has a very low supply of available phosphorus 
and a low or very low supply of available potassium. Tilth 
is fair, but the soil dries out more slowly than the 
adjacent soils. As a result, tillage is often delayed. 

Most areas are cultivated. If adequately drained, this 
soil is moderately suited to cultivated crops, hay, and 
pasture. Because the soil is very wet and water tends to 
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Figure 7.--А ponded area of Okoboji silty clay loam, 0 to 1 percent slopes, after heavy rainfall. 


pond in many areas in the spring or during periods of 
heavy rainfall, surface intakes and tile drains are 
beneficial. In many areas, crops drown out and winter 
killing of legumes is a hazard. The soil warms slowly in 
the spring, and crops are subject to damage by early 
frost. Returning crop residue to the soil improves tilth 
and increases the rate of water infiltration. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
decreases the infiltration rate. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is ІІМ. 


7—Wiota silt loam, 1 to 3 percent slopes. This very 
gently sloping, moderately well drained soil is on convex 
slopes on low stream terraces a few feet above the 
flood plains. Areas are irregular in shape and range from 
10 to 80 acres in size. 


Typically, the surface layer is very dark brown silt loam 
about 8 inches thick. The subsurface layer is about 18 
inches thick. It is very dark brown silt loam in the upper 
part and very dark grayish brown silty clay loam in the 
lower part. The subsoil to a depth of 60 inches is dark 
brown and brown, friable silty clay loam. 

Included with this soil in mapping are small areas of 
the nearly level, somewhat poorly drained Nevin soils. 
These soils make up about 10 percent of the map unit. 

Permeability is moderate in the Wiota soil. Surface 
runoff is medium. Available water capacity is high. The 
content of organic matter is about 3 to 4 percent in the 
surface layer. This layer is medium acid unless lime has 
been applied. The subsoil has a very low supply of 
available phosphorus and a low supply of available 
potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
continuous cropping of corn and soybeans. Some areas 
adjacent to foot slopes receive runoff. Diversions help to 
control the runoff from the adjacent side slopes. 
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This soil is well suited to hay and pasture. A cover of 
grasses and legumes increases the rate of water 
infiltration, helps to control wind erosion, and improves 
tilth. Overgrazing or grazing when the soil is wet, 
however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability class is |. 


8B—Judson silty clay loam, 2 to 5 percent slopes. 
This gently sloping, moderately well drained soil is on 
foot slopes and convex alluvial fans. Areas are long and 
narrow. Those on the foot slopes range from 5 to 15 
acres in size, and those on the alluvial fans range from 5 
to 10 acres in size. 


Typically, the surface layer is very dark brown silty clay 
loam about 9 inches thick. The subsurface layer is silty 
clay loam about 23 inches thick. The upper part is very 
dark brown, the next part is very dark grayish brown, and 
the lower part is dark brown. The subsoil to a depth of 
60 inches is brown, friable silty clay loam. 

Included with this soil in mapping are small areas of 
Ely and Colo soils. The somewhat poorly drained Ely and 
poorly drained Colo soils are adjacent to the waterways 
that dissect the Judson soil. They make up about 5 
percent of the map unit. 

Permeability is moderate in the Judson soil. Surface 
runoff is medium. Available water capacity is very high. 
The content of organic matter is about 3.5 to 4.5 percent 
in the surface layer. Typically, this layer is slightly acid or 
neutral. The subsoil has a low supply of available 
phosphorus and potassium. Tilth is good. 

Most areas are used as cropland. Some are pastured. 
This soil is well suited to cultivated crops, hay, and 
pasture. If cultivated crops are grown, erosion is a 
hazard. Some areas receive runoff from upland side 
slopes. Diversion terraces help to contro! the runoff from 
the adjacent upland side slopes and thus help to prevent 
siltation. A conservation Шаде system that leaves crop 
residue on the surface increases the rate of water 
infiltration and helps to control erosion. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is wet, however, causes surface compaction, excessive 
runoff, and deterioration of tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. Terraces and 
diversions generally help to control the runoff from 
upslope areas. 

The capability subclass is lle. 


11B—Colo-Ely silty clay loams, 2 to 5 percent 
slopes. These gently sloping soils are on foot slopes, 
alluvial fans, and narrow flood plains, mainly along small 
streams in the uplands. The poorly drained Colo soil is 
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near stream channels. It is subject to flooding. The 
somewhat poorly drained Ely soil is at the base of 
upland slopes along the boundary of the mapped areas. 
Areas are long and narrow and range from 5 to more 
than 100 acres in size. They are about 40 to 60 percent 
Colo soil and 35 to 50 percent Ely soil. The two soils 
occur as areas so small or so intricately mixed that 
mapping them separately is not practical. 


Typically, the Colo soil has a surface layer of black 
silty clay loam about 9 inches thick. The subsurface layer 
is black silty clay loam about 25 inches thick. The 
subsoil is very dark gray, firm silty clay loam about 14 
inches thick. The substratum to a depth of 60 inches is 
dark gray, mottled silty clay loam. 

Typically, the Ely soil has a surface layer of black silty 
clay loam about 8 inches thick. The subsurface layer is 
black and very dark gray silty clay loam about 19 inches 
thick. The subsoil to a depth of 60 inches is friable silty 
clay loam. It is dark grayish brown and mottled in the 
upper part and mottled grayish brown and yellowish 
brown in the lower part. 

Included with these soils in mapping are small areas of 
the moderately well drained Judson soils on foot slopes. 
These included soils make up 5 to 15 percent of the 
map unit. 

The Colo and Ely soils are moderately permeable. 
They have a seasonal high water table. Surface runoff is 
slow on the Colo soil and medium on the Ely soil. 
Available water capacity is very high in both soils. The 
content of organic matter is about 6 to 7 percent in the 
surface layer of the Colo soil and 5 to 6 percent in the 
surface layer of the Ely soil. The surface layer of both 
soils is neutral or slightly acid. The substratum of the 
Colo soil has a low supply of available phosphorus and a 
very low supply of available potassium. The subsoil of 
the Ely soil has a very low supply of available 
phosphorus and potassium. Tilth is fair in both soils. 

Most areas are cultivated. Many small areas are 
cropped along with areas of the adjacent soils. Some 
areas are pastured. These soils are well suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Wetness is the main limitation. 
Some areas receive runoff from side slopes and thus are 
subject to siltation. Other areas, near small streams, are 
subject to short duration flooding. Diversions and 
channel improvements help to control floodwater and the 
runoff from the adjacent side slopes. Grassed waterways 
help to control erosion and prevent gullying. A drainage 
system improves the timeliness of fieldwork and helps to 
maintain tilth. 

If these soils are used for pasture, overgrazing or 
grazing during wet periods causes surface compaction 
and reduces the rate of water infiltration. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soils in good condition. 


The capability subclass is Им, 


24D2—Shelby clay loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, moderately 
well drained soil is on convex side slopes and narrow, 
convex nose slopes. Areas range from 10 to 30 acres in 
size. They are irregular in shape and occur as narrow 
bands that commonly border drainageways. 


Typically, the surface layer is very dark grayish brown 
clay loam about 8 inches thick. Some streaks and 
pockets of dark yellowish brown clay loam subsoil 
material are mixed with the surface layer. The subsoil is 
friable clay loam about 30 inches thick. It is dark 
yellowish brown іп the upper part and brown and mottled 
in the lower part. The substratum to a depth of 60 inches 
is mottled grayish brown and yellowish brown, 
calcareous clay loam. In places the subsoil is reddish 
and contains more clay. 

Permeability is moderately slow. Surface runoff is 
rapid. Available water capacity is high. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. This layer is medium acid unless the soil has been 
limed in the past few years. The subsoil has a low supply 
of available phosphorus and a high supply of available 
potassium. Tilth is fair. 

This soil is used for row crops, hay, and pasture. It is 
moderately suited to cultivated crops, hay, and pasture. 
If cultivated crops are grown, further erosion is a hazard. 
it can be controlled, however, by contour farming, 
stripcropping, or terracing. A conservation tillage system 
that leaves crop residue on the surface, contour farming, 
and terraces increase the rate of water infiltration and 
help to control runoff. Grassed waterways help to 
prevent the formation of gullies. In many areas terrace 
drop inlets are needed. Returning all of the crop residue 
to the soil improves tilth. More intense management is 
needed on this soil than on the less eroded Shelby soils 
to maintain productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when this soil 
is wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

The capability subclass is Ille. 


24E—Shelby loam, 14 to 18 percent slopes. This 
moderately steep, moderately well drained soil is on 
convex side slopes. Áreas range from 10 to 40 acres in 
size. They are irregular in shape and occur as narrow 
bands that commonly border drainageways. 


Typically, the surface layer is very dark brown loam 
about 7 inches thick. The subsurface layer is dark brown 
clay loam about 4 inches thick. The subsoil is yellowish 
brown, mottled, friable clay loam about 30 inches thick. 
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The substratum to a depth of 60 inches is light olive 
gray, mottled, calcareous clay loam. In places the subsoil 
is reddish and contains more clay. 

Permeability is moderately slow. Surface runoff is 
rapid. Available water capacity is high. The content of 
organic matter is about 1.5 to 2.5 percent in the surface 
layer. This layer is medium acid unless the soil has been 
limed in the past few years. The subsoil has a low supply 
of available phosphorus and a high supply of available 
potassium. Tilth is fair. 

Most areas are used for hay and pasture. Some were 
used for cultivated crops in the past. This soil is poorly 
suited to cultivated crops and moderately suited to hay 
and pasture. It is better suited to grasses and legumes 
than to other crops. If cultivated crops are grown, 
erosion is a hazard. A conservation tillage system that 
leaves crop residue on the surface and stripcropping 
help to control erosion. Conservation tillage and contour 
farming increase the rate of water infiltration and help to 
control runoff. Grassed waterways help to prevent the 
formation of gullies. Slopes are too steep for terracing. 
Returning crop residue to the soil improves tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when this soil 
is wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

The capability subclass is (Ve. 


27B—Terril loam, 2 to 5 percent slopes. This gently 
sloping, moderately well drained soil is on slightly 
concave foot slopes. Áreas are long and narrow and 
range from 5 to 10 acres in size. 


Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is very dark brown 
and dark brown loam about 25 inches thick. The subsoil 
to a depth of 60 inches is dark brown and brown, friable 
loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 4.5 to 5.5 percent in the surface layer. 
This layer is neutral or slightly acid. The subsoil has a 
very low supply of available phosphorus and potassium. 
Tilth is good. 

Most aroas are cultivated. A few are pastured. This 
Soil is well suited to cultivated crops. If cultivated crops 
are grown, erosion is a hazard. It can be controlled, 
however, by a conservation tillage system that leaves 
crop residue on the surface, contour farming, or a 
cropping sequence that includes grasses and legumes. 
The soil receives runoff from the adjacent uplands. 
Diversion terraces help to control the runoff and thus 
help to prevent the crop damage caused by the 
deposition of sediment. 
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If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture and the soil in good 
condition. 

The capability subclass is ile. 


27C—Terril loam, 5 to 9 percent slopes. This 
moderately sloping, moderately well drained soil is on 
slightly concave foot slopes. Areas are long and narrow 
and range from 5 to 10 acres in size. 


Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
brown and very dark grayish brown loam about 22 
inches thick. The subsoil to a depth of 60 inches is dark 
brown and brown, friable loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 4.5 to 5.5 percent in the surface layer. 
This layer is neutral or slightly acid. The subsoil has a 
very low supply of available phosphorus and potassium. 
Tilth is good. 

Most areas are cultivated. A few are pastured. This 
Soil is suited to cultivated crops. If cultivated crops are 
grown, erosion is a hazard. It can be controlled, 
however, by a conservation tillage system that leaves 
crop residue on the surface, contour farming, and 
terraces or by a combination of these practices. The soil 
receives runoff from the adjacent uplands. Diversion 
terraces help to control the runoff and thus help to 
prevent the crop damage caused by the deposition of 
sediment. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing, however, causes 
surface compaction and excessive runoff. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture and the soil in good 
condition. 

The capability subclass is Ille. 


55—Nicollet loam, 1 to 3 percent slopes. This very 
gently sloping, somewhat poorly drained soil generally is 
on slightly convex or plane ground moraines 
characterized by low relief. In places, however, it is on 
toe slopes or in the upper part of drainageways. Areas 
are irregular in shape and range from 5 to 25 acres in 
size. 


Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is very dark grayish 
brown loam about 13 inches thick. The subsoil is dark 
grayish brown and grayish brown, mottled, friable loam 
about 27 inches thick. The substratum to a depth of 60 
inches is grayish brown, mottled, calcareous loam. 

Included with this soil in mapping are a few small 
areas of the poorly drained Webster and very poorly 


drained Okoboji soils. These soils are in the lower areas. 
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Their subsoil is heavier textured than that of the Nicollet 
soil. Water ponds in areas of the Okoboji soils. Included 
soils make up 5 to 10 percent of the map unit. 

The Nicollet soil is moderately permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high. The content of organic 
matter is about 5 to 6 percent in the surface layer. This 
layer is slightly acid or neutral. The subsoil has a very 
low supply of available phosphorus and a very low or low 
supply of available potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops, hay, and pasture. A drainage system 
improves the timeliness of fieldwork in the spring. A 
conservation tillage system that leaves crop residue on 
the surface helps to control wind erosion. Returning crop 
residue to the soil helps to maintain good tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the rate of water infiltration. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability class is І. 


62C2—Storden loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, well 
drained soil is on convex slopes in the uplands. Areas 
are somewhat circular and range from 5 to 10 acres in 
8126. 


Typically, the surface layer is brown, calcareous loam 
about 7 inches thick. It is mixed with some streaks and 
pockets of light olive substratum material. The 
substratum to a depth of 60 inches is light olive brown, 
calcareous loam. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Zenor soils on knobs. 
These soils contain more sand and gravel than the 
Storden soil. Also, they tend to be droughty. They make 
up about 10 percent of the map unit. 

Permeability is moderate іп the Storden soil. Surface 
runoff is medium. Available water capacity is high. The 
content of organic matter is about 1.0 to 1.5 percent in 
the surface layer. This layer is moderately alkaline. The 
substratum has a very low supply of available 
phosphorus and potassium. Tilth is fair. 

Most areas are cultivated. This soil is moderately 
suited to corn, soybeans, and other cultivated crops and 
to small grain. It is well suited to hay and pasture. If 
cultivated crops are grown, further erosion is a hazard. А 
conservation tillage system that leaves crop residue on 
the surface and a cropping sequence that includes 
grasses and legumes help to prevent excessive soil loss. 
Contour farming and terracing are practical іп most 
areas, but they are not so practical in undulating areas 
where slopes are short. Returning crop residue to the 
soil or regularly adding other organic material improves 


fertility and tilth and helps to prevent surface crusting. 
More intense management is needed on this soil than on 
the less eroded Storden soils to maintain productivity 
and improve tilth. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ille. 


62D2—Storden loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
Soil is on convex side slopes in the uplands. Typically, 
the slopes are short. Areas are long and narrow and 
range from 10 to 20 acres in size. 


Typically, the surface layer is brown, calcareous loam 
about 6 inches thick. It is mixed with some streaks and 
pockets of yellowish brown substratum material. The 
substratum to a depth of 60 inches is yellowish brown, 
calcareous loam. 

Included with this soil in mapping are areas of the 
somewhat excessively drained Zenor soils. These soils 
contain more sand and gravel than the Storden soil. 
Also, they are droughty. They make up about 10 percent 
of the map unit. 

Permeability is moderate in the Storden soil. Surface 
runoff is rapid. Available water capacity is high. The 
content of organic matter is about 0.5 to 1.5 percent in 
the surface layer. This layer is mildly alkaline or 
moderately alkaline. The substratum has a very low 
supply of available phosphorus and potassium. Tilth is 
feir. 

Most areas are cultivated. This soil is moderately 
suited to cultivated crops, hay, and pasture. If cultivated 
crops are grown, further erosion is a hazard (fig. 8). A 
combination of conservation practices, such as a 
conservation tillage system that leaves crop residue on 
the surface, contour farming, terraces, a cropping 
sequence that includes grasses and legumes, and 
stripcropping, helps to prevent excessive soil loss. In 
many areas where slopes are short and irregular, 
controlling erosion is difficult. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility and tilth and increases the rate of water 
infiltration. More intense management is needed on this 
Soil than on the less eroded Storden soils to maintain 
productivity and improve tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 
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The capability subclass is Ше. 


62E—Storden loam, 14 to 18 percent slopes. This 
moderately steep, well drained soil is on convex side 
slopes in the uplands. The slopes are short. Areas are 
irregular in shape and range from 5 to 10 acres in size. 


Typically, the surface layer is very dark grayish brown, 
calcareous loam about 8 inches thick. The substratum to 
a depth of 60 inches is yellowish brown, calcareous 
loam. 

Included with this soil in mapping are some small 
areas of the somewhat excessively drained Zenor soils. 
These soils contain more sand and gravel than the 
Storden soil. Also, they tend to be droughty. They make 
up about 20 percent of the map unit. 

Permeability is moderate in the Storden soil. Surface 
runoff is rapid. Available water capacity is high. The 
content of organic matter is about 0.5 to 1.0 percent in 
the surface layer. This layer is mildly alkaline or 
moderately alkaline. The substratum has a very low 
supply of available phosphorus and potassium. Tilth is 
fair. 

This soil is poorly suited to cultivated crops because of 
the hazard of erosion. A conservation tillage system that 
leaves crop residue on the surface helps to prevent 
excessive soil loss. In many areas where slopes are 
short and irregular, controlling erosion is difficult. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and tilth and 
increases the rate of water infiltration. 

Most areas are pastured. If this soil is used for 
pasture, overgrazing causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
and timely deferment of grazing help to keep the pasture 
and the soil in good condition. 

The capability subclass is IVe. 


62F—Storden loam, 18 to 25 percent slopes. This 
steep, well drained soil is on convex side slopes in the 
uplands. The slopes are short. Areas occur as nearly 
continuous bands that border creeks and drainageways. 
They range from 10 to 30 acres in size. 


Typically, the surface layer is very dark grayish brown, 
calcareous loam about 7 inches thick. The substratum to 
a depth of 60 inches is brown and yellowish brown, 
calcareous loam. 

Permeability is moderate. Surface runoff is rapid. 
Available water capacity is high. The content of organic 
matter is about 0.5 to 1.0 percent in the surface layer. 
This layer is mildly alkaline or moderately alkaline. The 
substratum has a very low supply of available 
phosphorus and potassium. Tilth is fair. 

Most areas are used for pasture. This soil generally is 
unsuited to cultivated crops because of the steep slopes 
and a severe hazard of erosion. If the soil is used for 
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Figure 8.—A cultivated area of Storden loam, 9 to 14 percent slopes, moderately eroded. No topsoll remains in the light colored areas. 


pasture, overgrazing causes surface compaction and 
excessive runoff. Because much of the rainfall runs off 
rapidly, the available water supply is not adequate for 
good plant growth in periods of low rainfall. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 

The capability subclass is Vle. 


65G—Lindley silt loam, 18 to 40 percent slopes. 
This steep and very steep, well drained soil is on 
dissected, convex side slopes along the major streams. 
Areas occur as long, narrow bands on the lower part of 
the side slopes and range from 100 to 200 acres in size. 


Typically, the surface layer is very dark grayish brown 
silt loam about 3 inches thick. The subsurface layer is 
brown and dark yellowish brown silt loam about 7 inches 
thick. The subsoil is about 40 inches thick. It is yellowish 
brown, friable loam in the upper part and yellowish 
brown and dark yellowish brown, mottled, firm and very 


firm clay loam in the lower part. The substratum to a 
depth of 60 inches is yellowish brown, mottled clay loam. 

Permeability is moderately slow. Surface runoff is 
rapid. Available water capacity is high. The content of 
organic matter is about 0.5 to 1.0 percent in the surface 
layer. This layer is slightly acid or medium acid. The 
subsoil has a medium supply of available phosphorus 
апа a very low supply of available potassium. 

Most areas are used as woodland. Many remain in 
native hardwoods. This soil is moderately suited to trees. 
It generally is unsuitable for cultivated crops, hay, and 
pasture because of the steep and very steep slopes and 
a severe hazard of erosion. Erosion and the equipment 
limitation are the main management concerns in the 
wooded areas. Laying out logging trails or roads on the 
contour helps to contro! erosion. Because of the steep 
and very steep slopes, operating some equipment is 
difficult or hazardous. Seedling mortality and plant 
competition generally are slight. 

The capability subclass is Vile. 


76B—Ladoga slit loam, 2 to 5 percent slopes. This 
gently sloping, moderately well drained soil is on slightly 
convex upland divides. Areas generally are long and 
narrow and range from 20 to 80 acres in size. 


Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is dark 
grayish brown silt loam about 4 inches thick. The subsoil 
to a depth of 60 inches is firm and friable silty clay loam. 
It is brown and dark yellowish brown іп the upper part 
and mottled grayish brown and yellowish brown in the 
lower part. 

Included with this soil in mapping are small areas of 
nearly level, somewhat poorly drained soils. These soils 
make up about 5 percent of the map unit. Their surface 
layer is thicker than that of the Ladoga soil. 

Permeability is moderately slow in the Ladoga soil. 
Surface runoff is medium. Available water capacity is 
high. The content of organic matter is about 2 to 3 
percent in the surface layer. This layer is slightly acid or 
neutral. The subsoil has a medium supply of available 
phosphorus and a very low supply of available 
potassium. Tilth is good. 

Most areas are used for cultivated crops, hay, and 
pasture. This soil is well suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. If cultivated crops are grown, erosion is a 
hazard. Row crops can be grown in most years, 
however, if erosion is controlled. A conservation tillage 
system that leaves crop residue on the surface helps to 
prevent excessive soil loss. Grassed waterways help to 
prevent gullying. In most areas erosion control 
measures, such as contour farming and terracing, are 
practical, but they are not so practical in undulating 
areas where slopes are short. If terraces are built, cuts 
should not expose the subsoil. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, helps to maintain tilth, and increases 
the rate of water infiltration. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

A few small areas remain in native hardwoods. This 
soil is suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying, cutting, or girdling. 

The capability subclass is lle. 


76C2—Ladoga silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This moderately sloping, 
moderately well drained soil is on the edges of convex, 
narrow upland divides and on side slopes between 
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waterways. Areas generally are long and narrow and 
range from 10 to 60 acres in size. 


Typically, the surface layer is very dark grayish brown 
silty clay loam about 8 inches thick. It is mixed with 
some streaks and pockets of brown subsoil material. 
The subsoil is brown, mottled, firm silty clay loam about 
34 inches thick. The substratum to a depth of 60 inches 
is light brownish gray, mottled silty clay loam. 

Included with this soil in mapping are a few small 
areas of severely eroded soils that have an exposed 
subsoil. These soils make up about 5 percent of the map 
unit. 

Permeability is moderately slow in the Ladoga soil. 
Surface runoff is medium. Available water capacity is 
high. The content of organic matter is about 0.5 to 1.5 
percent in the surface layer. This layer is medium acid 
unless lime has been applied. The subsoil has a medium 
supply of available phosphorus and a very low supply of 
available potassium. Tilth is fair. 

Most areas are used for cultivated crops, hay, and 
pasture. This soil is moderately suited to corn, soybeans, 
and small grain and well suited to grasses and legumes 
for hay and pasture. If cultivated crops are grown, further 
erosion is a hazard. Row crops can be grown in many 
years, however, if erosion is controlled. A conservation 
tillage system that leaves crop residue on the surface 
helps to prevent excessive soil loss. Grassed waterways 
help to prevent gullying. In most areas erosion control 
measures, such as contour farming and terracing, are 
practical, but they are not so practical in undulating 
areas where slopes are short. If terraces are built, cuts 
should not expose the subsoil. Returning crop residue to 
the soil or regularly adding other organic material 
improves tilth and fertility and increases the rate of water 
infiltration. More intense management is needed on this 
soil than on the less eroded Ladoga soils to maintain 
productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

A few small areas remain in native hardwoods. This 
soil is suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying, cutting, or girdling. 

The capability subclass is Ille. 


76D2—Ladoga silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This strongly sloping, 
moderately well drained soil is on convex side slopes in 
the uplands. Areas generally are long and narrow and 
range from 10 to 20 acres in size. 
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Typically, the surface layer is dark grayish brown silty 
clay loam about 6 inches thick. It is mixed with some 
streaks and pockets of yellowish brown subsoil material. 
The subsoil is firm silty clay loam about 32 inches thick. 
It is yellowish brown and mottled in the upper part and 
mottled gray and yellowish brown in the lower part. The 
substratum to a depth of 60 inches is light brownish 
gray, mottled silty clay loam. 

Included with this soil in mapping are areas of severely 
eroded soils. Also included are small areas of Adair and 
Lamoni soils on the upper slopes. These soils contain 
тоге clay in the subsoil than the Ladoga soil. They аге 
seasonally wet and seepy. Included soils make up about 
5 percent of the map unit. 

Permeability is moderately slow in the Ladoga soil. 
Surface runoff is rapid. Available water capacity is high. 
The content of organic matter is about 0.5 to 1.0 percent 
in the surface layer. This layer is medium acid unless 
lime has been applied. The subsoil has a high supply of 
available phosphorus and a very low supply of available 
potassium. Tilth is fair. 

Most areas are used for cultivated crops, hay, and 
pasture. This soil is moderately suited to corn, soybeans, 
and small grain and well suited to grasses and legumes 
for hay and pasture. If cultivated crops are grown, further 
erosion is a hazard. Row crops can be grown in some 
years, however, if erosion is controlled. А conservation 
tillage system that leaves crop residue on the surface 
helps to prevent excessive soil loss. Grassed waterways 
help to prevent gullying. In most areas erosion control 
measures, such as contour farming and terracing, are 
practical, but they are not so practical in undulating 
areas where slopes are short. If terraces are built, cuts 
should not expose the subsoil. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, helps to maintain tilth, and increases 
the rate of water infiltration. More intense management 
and more nitrogen are needed on this soil than on the 
less eroded Ladoga soils to maintain productivity and 
improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Permanent pastures can be improved 
by renovating and reseeding. If permanent pastures are 
improved, the content of organic matter in this 
moderately eroded soil slowly increases. Overgrazing or 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees. Eroded or formerly 
cultivated soils are better suited to conifers than 
hardwoods. The hardwood seedlings require a better site 
and grow better if planted on uncultivated soils. If trees 
are planted, competing vegetation can be controlled by 
careful site preparation or by spraying or cutting. 

The capability subclass is lile. 
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80B— Clinton silt loam, 2 to 5 percent slopes. This 
gently sloping, moderately well drained soil is on slightly 
convex upland ridgetops. Areas are long and narrow and 
range from 10 to 50 acres in size. 


Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown silt loam about 3 inches thick. The subsoil 
to a depth of 60 inches is friable and firm silty clay loam. 
It is dark yellowish brown and brown in the upper part 
and mottled brown, grayish brown, light olive brown, and 
yellowish brown in the lower part. In places the surface 
layer is eroded and is more clayey. 

Included with this soil in mapping are small areas of 
somewhat poorly drained soils. These soils are in the 
slightly concave positions within the larger mapped 
areas. They make up about 5 percent of the map unit. 

Permeability is moderately slow in the Clinton soil. 
Surface runoff is medium. Available water capacity is 
high. The content of organic matter is about 1.5 to 2.5 
percent in the surface layer. This layer is slightly acid or 
medium acid unless lime has been applied. The subsoil 
has a high supply of available phosphorus and a very 
low supply of available potassium. Tilth is good. 

Most areas are used for cultivated crops, hay, pasture, 
or woodland. This soil is well suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. If cultivated crops are grown, erosion is a 
hazard. Row crops can be grown in many years, 
however, if erosion is controlled. A conservation tillage 
system that leaves crop residue on the surface helps to 
prevent excessive soil loss. Grassed waterways help to 
prevent gullying. In most areas erosion control 
measures, such as contour farming and terracing, are 
practical, but they are not so practical in undulating 
areas where slopes are short. If terraces are built, cuts 
should not expose the subsoil. If the soil is intensively 
row cropped, the surface layer puddles readily after 
rainfall and a crust forms as the soil dries. This crust 
retards the emergence of seedlings. It is less apparent in 
areas where a meadow crop has been included in the 
cropping sequence. A rotary hoe or other such 
equipment helps to break up the crust. Returning crop 
residue to the soil or regularly adding other organic 
material improves tilth and fertility and increases the rate 
of water infiltration. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

A few areas remain in native hardwoods. This soil is 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying, cutting, or girdling. 
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The capability subclass is lle. 


80C—Clinton silt loam, 5 to 9 percent slopes. This 
moderately sloping, moderately well drained soil is on 
convex upland ridgetops, narrow divides, and side 
slopes. Areas are long, narrow, and irregular in shape 
and range from 5 to 20 acres in size. 


Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is dark 
grayish brown silt loam about 4 inches thick. The subsoil 
to a depth of 60 inches is firm silty clay loam. It is dark 
yellowish brown and brown in the upper part and mottled 
grayish brown and light olive brown in the lower part. 

Permeability is moderately slow. Surface runoff is 
medium. Available water capacity is high. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. This layer is medium acid. The subsoil has a high 
supply of available phosphorus and a very low supply of 
available potassium. 

Most areas remain in native hardwoods. This soil is 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying, cutting, or girdling. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ille. 


80C2—Clinton silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This moderately sloping, 
moderately well drained soil is on convex ridgetops, 
narrow divides, and side slopes in the uplands. Areas 
are long, narrow, and irregular in shape and range from 
10 to 40 acres in size. 


Typically, the surface layer is dark grayish brown silty 
clay loam about 7 inches thick. It is mixed with some 
streaks and pockets of yellowish brown subsoil material. 
The subsoil is yellowish brown, mottled, firm silty clay 
loam about 46 inches thick. The substratum to a depth 
of 60 inches is yellowish brown, mottled silty clay loam. 

Included with this soil in mapping are a few small 
areas of severely eroded soils that have an exposed 
subsoil. These soils make up about 10 percent of the 
map unit. 

Permeability is moderately slow in the Clinton soil. 
Surtace runoff is medium. Available water capacity is 
high. The content of organic matter is about 0.5 to 1.0 
percent in the surface layer. This layer is medium acid 
unless lime has been applied. The subsoil has a high 
supply of available phosphorus and a very low supply of 
available potassium. Tilth is poor. 

Most areas are used for cultivated crops, hay, and 
pasture. This soil is moderately suited to corn, soybeans, 
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and small grain and well suited to grasses and legumes 
for hay and pasture. If cultivated crops are grown, further 
erosion is a hazard. Row crops can be grown in many 
years, however, if erosion is controlled. A conservation 
tillage system that leaves crop residue on the surface 
helps to prevent excessive soil loss. Grassed waterways 
help to prevent gullying. In most areas erosion control 
measures, such as contour farming and terracing, are 
practical, but they are not so practical in undulating 
areas where slopes are short. If terraces are built, cuts 
should not expose the subsoil. If the soil is intensively 
row cropped, the surface layer puddles after rainfall and 
a crust forms as the soil dries. This crust retards the 
emergence of seedlings. It is less apparent in areas 
where a meadow crop has been included in the cropping 
sequence. A rotary hoe or other such equipment helps 
to break up the crust. Returning crop residue to the soil 
or regularly adding other organic material improves 
fertility and tilth and increases the rate of water 
infiltration. More intense management is needed on this 
soil than on the less eroded Clinton soils to maintain 
productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. If permanent pastures are improved, 
the content of organic matter slowly increases in this 
moderately eroded soil. Overgrazing or grazing during 
wet periods causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is suited to trees. Eroded or formerly 
cultivated soils are better suited to conifers than 
hardwoods. The hardwood seedlings require a better site 
and grow better if planted on uncultivated soils. If trees 
are planted, competing vegetation can be controlled by 
careful site preparation or by spraying or cutting. 

The capability subclass is Ille. 


80D2—Clinton silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This strongly sloping, 
moderately well drained soil is on convex side slopes in 
the uplands. Areas are long, narrow, and irregular in 
shape and range from 5 to 30 acres in size. 


Typically, the surface layer is grayish brown silty clay 
loam about 6 inches thick. It is mixed with some streaks 
and pockets of dark yellowish brown subsoil material. 
The subsoil is dark yellowish brown, firm silty clay loam 
about 42 inches thick. It is mottled in the lower part. The 
substratum to a depth of 60 inches is yellowish brown, 
mottied silty clay loam. 

Included with this soil in mapping are a few small 
areas of severely eroded soils that have an exposed 
subsoil. Also included are a few small areas of Lindley 
and Armstrong soils on the lower slopes. These soils 
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have a higher content of sand than the Clinton soil. 
Included soils make up about 15 percent of the map unit. 

Permeability is moderately slow in the Clinton soil. 
Surface runoff is rapid. Available water capacity is high. 
The content of organic matter is about 0.5 to 1.0 percent 
in the surface layer. This layer is medium acid unless 
lime has been applied. The subsoil has a high supply of 
available phosphorus and a very low supply of available 
potassium. Tilth is poor. 

Most areas are used for cultivated crops, hay, and 
pasture. This soil is moderately suited to corn, soybeans, 
and small grain and well suited to grasses and legumes 
for hay and pasture. If cultivated crops are grown, further 
erosion is a hazard. Row crops can be grown in some 
years, however, if erosion is controlled. À conservation 
tillage system that leaves crop residue on the surface 
helps to prevent excessive soil loss. Grassed waterways 
help to prevent gullying. In most areas erosion control 
measures, such as contour farming and terracing, are 
practical, but they are not so practical in undulating 
areas where slopes are short. If terraces are built, cuts 
should not expose the subsoil. If the soil is intensively 
row cropped, the surface layer puddles readily after 
rainfall and a crust forms as the soil dries. This crust 
retards the emergence of seedlings. It is less apparent іп 
areas where a meadow crop has been included in the 
cropping sequence. A rotary hoe or other such 
equipment helps to break up the crust. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility and tilth and increases the rate 
of water infiltration. More intense management is needed 
on this soil than on the less eroded Clinton soils to 
maintain productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Permanent pastures can be improved 
by renovating and reseeding. If permanent pastures are 
improved, the content of organic matter slowly increases 
in this moderately eroded soil. Overgrazing or grazing 
when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees. Eroded or formerly 
cultivated soils are better suited to conifers than 
hardwoods. The hardwood seedlings require a better site 
and grow better if planted on uncultivated soils. If trees 
are planted, competing vegetation can be controlled by 
careful site preparation or by spraying or cutting. 

The capability subclass is Ille. 


88—Nevin silty clay loam, 0 to 2 percent slopes. 
This nearly level, somewhat poorly drained soil is on 
plane or convex slopes on low stream terraces. Areas 
range from 10 to 40 acres in size and are broad and 
irregular in shape. 
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Typically, the surface layer is blàck silty clay loam 
about 8 inches thick. The subsurface layer is very dark 
gray and very dark grayish brown silty clay loam about 
16 inches thick. The subsoil is dark grayish brown, friable 
and firm silty clay loam about 31 inches thick. The 
substratum to а depth of 60 inches is brown, mottled 
silty clay loam. 

Included with this soil in mapping are areas of the 
moderately well drained Wiota soils at the slightly higher 
elevations and areas of the poorly drained Colo soils on 
bottom land. These soils make up about 10 percent of 
the map unit. 

The Nevin soil is moderately permeable. It has а 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high. The content of organic 
matter is about 4 to 6 percent in the surface layer. This 
layer is slightly acid or medium acid unless the soil has 
been limed in the past few years. The subsoil has a 
medium supply of available phosphorus and a high 
supply of available potassium. Tilth is good. 

This soil is cultivated and intensively row cropped. It is 
well suited to cultivated crops. Some areas adjacent to 
foot slopes receive runoff. Diversions help to control the 
runoff from the adjacent side slopes. Tile drainage 
generally is not needed but is beneficial in some areas. 

This soil is well suited to hay and pasture. Hay is 
grown more often than pasture plants, and alfalfa is the 
main plant. Both warm and cool season grasses should 
be included in the pasture rotation system. Including 
grasses and legumes in the cropping sequence 
increases the rate of water infiltration and improves tilth. 
Overgrazing or grazing when the soil is wet, however, 
causes surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability class is І. 


90—Okobojl mucky silt loam, 0 to 1 percent 
slopes. This level, very poorly drained soil is in 
depressions on uplands. It is subject to ponding. Areas 
are circular and range from 10 to 30 acres in size. 


Typically, the surface layer is black mucky silt loam 
about 12 inches thick. The subsurface layer is black silty 
clay loam about 24 inches thick. The subsoil is very dark 
gray and dark gray, firm silty clay loam about 15 inches 
thick. It has olive brown mottles. The substratum to a 
depth of 60 inches is gray, calcareous silty clay loam. It 
has dark yellowish brown mottles. In places the organic 
matter content in the surface layer is more than 20 
percent. 

Included with this soil in mapping are a few small 
areas of Harps soils on the rims of depressions. These 
soils are calcareous throughout and have a very high 
concentration of carbonates near the surface. They 
make up about 5 percent of the map unit. 
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The Okoboji soil is moderately slowly permeable. It 
has a seasonal high water table. Surface runoff is slow 
to ponded. Available water capacity is very high. The 
content of organic matter is about 9 to 18 percent in the 
surface layer. This layer is neutral or mildly alkaline. The 
subsoil has a very low supply of available phosphorus 
and a low or very low supply of available potassium. Tilth 
is fair, but the soil dries out more slowly than the 
adjacent soils. As a result, tillage is often delayed. 

Most areas are cultivated. If adequately drained, this 
soil is moderately suited to cultivated crops, hay, and 
pasture. Because the soil is very wet and water tends to 
pond in many areas in the spring or during periods of 
heavy rainfall, surface intakes and tile drains are 
beneficial. In many areas, crops drown out and winter 
killing of legumes is a hazard. The soil warms slowly in 
the spring, and crops are subject to damage by early 
frost. A conservation tillage system that leaves crop 
residue on the surface helps to prevent excessive soil 
loss. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
decreases the rate of water infiltration. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is Iliw. 


93D2—Shelby-Adair clay loams, 9 to 14 percent 
slopes, moderately eroded. These strongly sloping 
Soils are on convex side slopes that are partly dissected 
by hillside drainageways. The moderately well drained 
Shelby soil is on the lower side slopes. The somewhat 
poorly drained Adair soil occurs as narrow bands on the 
shoulder of the side slopes. Areas are long and narrow 
and range from 10 to 40 acres in size. They are about 
60 percent Shelby soil and 40 percent Adair soil. The 
two soils occur as areas so small or so intricately mixed 
that mapping them separately is not practical. 


Typically, the surface layer of the Shelby soil is very 
dark grayish brown clay loam about 8 inches thick. It is 
mixed with some streaks and pockets of dark yellowish 
brown subsoil material. The subsoil is about 30 inches 
thick. It is dark yellowish brown, friable clay loam in the 
upper part and brown, mottled, firm clay loam in the 
lower part. The substratum to a depth of 60 inches is 
mottled grayish brown and yellowish brown, calcareous 
clay loam. 

Typically, the surface layer of the Adair soil is very 
dark grayish brown clay loam about 6 inches thick. It is 
mixed with some streaks and pockets of reddish brown 
subsoil material. The upper part of the subsoil is reddish 
brown, mottled, firm clay loam. The next part is reddish 
brown, brown, and grayish brown, mottled, very firm clay. 
The lower part to a depth of 60 inches is mottled 
yellowish brown, light gray, and strong brown, very firm 
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clay loam. In some small areas the subsoil is gray and 
clayey. 

The Shelby soil is moderately slowly permeable. The 
Adair soil is slowly permeable. It has a seasonal high 
water table. Surface runoff is rapid on both soils. 
Available water capacity is high in the Shelby soil and 
moderate in the Adair soil. Both soils are seasonally 
seepy. The content of organic matter is about 1.5 to 2.5 
percent in the surface layer. This layer is slightly acid or 
medium acid unless the soil has been limed in the past 
few years. The supply of available phosphorus is low in 
the subsoil of the Shelby soil and very low in the subsoil 
of the Adair soil. The supply of available potassium is 
high in the subsoil of the Shelby soil and very low in the 
subsoil of the Adair soil. Tilth is fair in the Shelby soil 
and poor in the Adair soil. 

These soils are used for cultivated crops, hay, and 
pasture. They are poorly suited to row crops and 
moderately suited to hay, pasture, and oats. Further 
erosion is a hazard in cultivated areas. Farming on the 
contour, terracing, and stripcropping help to prevent 
excessive soil loss. А conservation tillage system that 
leaves crop residue on the surface increases the rate of 
water infiltration and helps to contro! runoff. Grassed 
waterways help to prevent the formation of gullies. In 
many areas terrace drop inlets are needed. Interceptor 
tiles help to control seepage. Returning all of the crop 
residue to the soils improves tilth and fertility. More 
intense management is needed on these soils than on 
the less eroded Shelby and Adair soils to maintain 
productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the 
soils are wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soils in good condition. 

The capability subclass is IVe. 


93E—Shelby-Adair complex, 14 to 18 percent 
slopes. These moderately steep soils are on convex 
side slopes that are partly dissected by hillside 
drainageways. The moderately well drained Shelby soil is 
on the lower side slopes. The somewhat poorly drained 
Adair soil occurs as narrow bands on the shoulder of the 
side slopes. Areas are long and narrow and range from 
20 to 30 acres in size. They are about 60 percent Shelby 
soil and 40 percent Adair soil. The two soils occur as 
areas so intricately mixed that mapping them separately 
is not practical. 


Typically, the surface layer of the Shelby soil is very 
dark brown and dark brown loam about 11 inches thick. 
The subsoil is yellowish brown, mottled, firm clay loam 
about 30 inches thick. The substratum to a depth of 60 
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inches is light olive brown, calcareous clay loam. It has 
strong brown mottles. 

Typically, the surface layer of the Adair soil is very 
dark grayish brown clay loam about 8 inches thick. The 
subsoil is mottled, firm clay loam about 48 inches thick. 
It is dark brown and dark reddish brown in the upper part 
and strong brown in the lower part. The substratum to a 
depth of 60 inches is mottled strong brown, grayish 
brown, and brownish gray clay loam. In some small 
areas the subsoil is gray and clayey. 

The Shelby soil is moderately slowly permeable. The 
Adair soil is slowly permeable. It has a seasonal high 
water table. Surface runoff is rapid on the Shelby soil 
and very rapid on the Adair soil. Available water capacity 
is high in the Shelby soil and moderate in the Adair soil. 
Both soils are seasonally seepy. The content of organic 
matter is about 2 to 3 percent in the surface layer. This 
layer is slightly acid or medium acid unless it has been 
limed in the past few years. The supply of available 
phosphorus is low in the subsoil of the Shelby soil and 
very low in the subsoil of the Adair soil. The supply of 
available potassium is high in the subsoil of the Shelby 
soil and very low in the subsoil of the Adair soil. Tilth is 
good in the Shelby soil and fair in the Adair soil. 

These soils are used for row crops, hay, and pasture. 
They generally are unsuitable for row crops and hay and 
are poorly suited to pasture. Erosion is a hazard in 
cultivated areas. In many areas grassed waterways help 
to prevent the formation of gullies. Interceptor tiles help 
to contro! seepage. Slopes are too steep for terracing. 
Returning all of the crop residue to the soils helps to 
maintain tilth and fertility. 

A cover of pasture plants is effective in controlling 
erosion. Overgrazing or grazing when the soils are wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soils in 
good condition. 

The capability subclass is Vle. 


95—Harps loam, 0 to 2 percent slopes. This nearly 
level, poorly drained soil is on the convex rims around 
depressions on upland flats. Areas generally are 3 to 15 
acres in size, although some are much larger. 


Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is black and very dark 
gray loam about 12 inches thick. The subsoil is dark 
gray, gray, and olive gray, mottled, friable loam about 13 
inches thick. The substratum to a depth of 60 inches is 
olive gray and olive, mottled loam. The soil is calcareous 
throughout. 

Included with this soil in mapping are small areas of 
the very poorly drained Okoboji soils in small 
depressions. These soils make up about 5 percent of the 
map unit. 
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The Harps soil is moderately permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high. The content of organic 
matter is about 4.5 to 5.5 percent in the surface layer. 
This layer is moderately alkaline. The subsoil has a very 
low supply of available phosphorus and potassium. Tilth 
is good. 

Most areas are cultivated. If a tile drainage system is 
installed and fertilizer is applied, this soil is well suited to 
cultivated crops. Phosphorus and potassium deficiencies 
are common because of the high lime content in this soil 
(fig. 9). The potential for soybeans can be improved by 
planting varieties that are resistant to iron deficiencies. 

The capability subclass is Им. 


107—Webster silty clay loam, 0 to 2 percent 
slopes. This nearly level, poorly drained soil is on upland 
flats and in drainageways. Areas are irregular in shape 
and range from 10 to more than 100 acres in size. 


Typically, the surface layer is black silty clay loam 
about 8 inches thick. The subsurface layer is black silty 
clay loam about 9 inches thick. The subsoil is dark gray, 
friable clay loam about 12 inches thick. The substratum 
to a depth of 60 inches is grayish brown and olive, 
mottled, calcareous loam. 

Included with this soil in mapping are small areas of 
the well drained Clarion and somewhat poorly drained 
Nicollet soils on rises. These soils make up about 10 
percent of the map unit. 

The Webster soil is moderately permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high. The content of organic 
matter is about 6 to 7 percent in the surface layer. This 
layer is neutral. The subsoil has a very low supply of 
available phosphorus and potassium. Tilth is fair. 

Most areas are cultivated. If adequately drained, this 
soil is well suited to cultivated crops, hay, and pasture. 
Some depressional areas are ponded during periods of 
heavy rainfall. The soil warms slowly in the spring. It 
tends to dry out and become cloddy and hard if worked 
when wet. Returning crop residue to the soil helps to 
maintain tilth and increases the rate of water infiltration. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the infiltration rate. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is lw. 


133—Colo silty clay loam, 0 to 2 percent slopes. 
This nearly level, poorly drained soil is on flood plains 
and on the lower parts of upland drainageways. It is 
subject to flooding. Areas are broad and range from 20 
to 100 acres in size. 
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Figure 9.—Chlorotic soybeans on Harps loam, 0 to 2 percent slopes. The high content of lime in this soll restricts the avallability of 
nutrients and causes the chlorosis. 


Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsurface layer is black silty 
clay loam about 25 inches thick. The subsoil is very dark 
gray, mottled, firm silty clay loam about 14 inches thick. 
The substratum to a depth of 60 inches is dark gray, 
mottled silty clay loam. 

This soil is moderately permeable. It has a seasonal 
high water table. Surface runoff is slow. Available water 
capacity is very high. The content of organic matter is 
about 6 to 7 percent in the surface layer. This layer is 
neutral to medium acid unless the soil has been limed in 
the past few years. The substratum has a medium supply 
of available phosphorus and a very low supply of 
available potassium. Tilth is fair. 

Most areas are cultivated. Some are pastured. If 
adequately drained and protected from flooding, this soil 
is well suited to cultivated crops, hay, and pasture. A 
drainage system improves the timeliness of fieldwork. 
Tile and surface drains can function adequately if 
suitable outlets are available. Diversions, levees, and 
channel improvements help to control floodwater and the 
runoff from adjacent areas. 


If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the infiltration rate. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is liw. 


135—Coland clay loam, 0 to 2 percent slopes. This 
nearly level, poorly drained soil is on first bottoms and 
low terraces (fig. 10). it is subject to flooding. Areas are 
long and narrow and range from 10 to 60 acres in size. 


Typically, the surface layer is black clay loam about 8 
inches thick. The subsurface layer is black and very dark 
gray clay loam about 28 inches thick. The subsoil is dark 
gray, mottled, friable clay loam about 8 inches thick. The 
substratum to a depth of 60 inches is grayish brown, 
olive gray, and light olive gray, calcareous sandy clay 
loam. 

Included with this soil in mapping are soils that are 
calcareous throughout. These soils are in positions on 
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Figure 10.—An area of Coland clay loam, 0 to 2 percent slopes, along a stream. 


the landscape similar to those of the Coland soil. They 
make up about 15 percent of the map unit. 

The Coland soil is moderately permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is very high. The content of 
organic matter is about 5 to 7 percent in the surface 
layer. This layer is neutral or slightly acid. The subsoil 
has a low supply of available phosphorus and a very low 
supply of available potassium. Tilth is fair. 

Most areas are cultivated. If drained and protected 
from flooding and runoff, this soil is well suited to 
cultivated crops. Tile drains generally function 
satisfactorily if suitable outlets are available. The soil 
warms slowly in the spring. If tilled when wet, it tends to 
dry out and become cloddy and hard. Returning crop 
residue to the soil improves tilth and increases the rate 
of water infiltration. In low lying areas and old bayous, 
floodwater tends to pond. Streambank cutting occurs in 
places. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the infiltration rate. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 


The capability subclass is Им. 


138В--Сіагіоп loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on upland knolls. 
Areas are irregular in shape and range from 10 to 50 
acres in size. 


Typically, the surface layer is very dark brown loam 
about 7 inches thick. The subsurface layer is very dark 
brown and very dark grayish brown loam about 11 
inches thick. The subsoil is brown and dark yellowish 
brown, friable loam about 19 inches thick. The 
substratum to a depth of 60 inches is mottled yellowish 
brown and grayish brown, calcareous loam. 

Included with this soil in mapping are a few small 
areas of the somewhat poorly drained Nicollet and 
poorly drained Webster soils on the lower parts of the 
landscape. Also included are small areas of Storden 
soils on knobs. These soils are calcareous throughout. 
Included soils make up 5 to 10 percent of the map unit. 

Permeability is moderate in the Clarion soil. Surface 
runoff is medium. Available water capacity is high. The 
content of organic matter is about 3 to 4 percent in the 
surface layer. This layer is slightly acid or neutral. The 
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subsoil has a very low supply of available phosphorus 
and potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops, hay, and pasture. !f cultivated crops are 
grown, erosion is a hazard. It сап be controlled, 
however, by a conservation tillage system that leaves 
crop residue on the surface, contour farming, terraces, a 
cropping sequence that includes grasses and legumes, 
and stripcropping or by a combination of these. 
Returning crop residue to the soil helps to maintain good 
tilth and increases the rate of water infiltration. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is lle. 


138С--Сіагіоп loam, 5 to 9 percent slopes. This 
moderately sloping, well drained soil is on knolls and 
convex side slopes that border streams and upland 
drainageways. Areas are irregular in shape and range 
from 10 to 30 acres in size. 


Typically, the surface layer is very dark brown loam 
about 10 inches thick. The subsoil is brown, friable loam 
about 18 inches thick. The substratum to a depth of 60 
inches is yellowish brown, calcareous loam. In some 
areas the surface layer is thinner. 

Included with this soil in mapping are a few small 
areas of Storden soils on knobs. These soils are 
calcareous throughout. They make up about 5 percent of 
the map unit. 

Permeability is moderate in the Clarion soil. Surface 
runoff is medium. Available water capacity is high. The 
content of organic matter is about 3.0 to 3.5 percent in 
the surface layer. This layer is slightly acid or neutral. 
The subsoil has a very low supply of available 
phosphorus and potassium. Tilth is good. 

Most areas are cultivated. This soil is moderately 
suited to cultivated crops and well suited to hay and 
pasture. If cultivated crops are grown, erosion is а 
hazard. It can be controlled, however, by a conservation 
tillage system that leaves crop residue on the surface, 
contour farming, terraces, a cropping sequence that 
includes grasses and legumes, and stripcropping or by a 
combination of these. Returning crop residue to the soil 
helps to maintain good tilth and increases the rate of 
water infiltration. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ille. 
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138С2--Сїагоп loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, well 
drained soil is on knolls and convex side slopes that 
border streams and upland drainageways. Areas are 
irregular in shape and range from 10 to 20 acres in size. 


Typically, the surface layer is dark brown loam about 8 
inches thick. It is mixed with some streaks and pockets 
of brown subsoil material. The subsoil is brown and 
yellowish brown, friable loam about 16 inches thick. The 
substratum to a depth of 60 inches is yellowish brown, 
calcareous loam. 

Included with this soil in mapping are small areas of 
Storden and Zenor soils in similar positions on the 
landscape. Storden soils are calcareous throughout. 
Zenor soils contain more sand and fine gravel than the 
Clarion soil. Included soils make up less than 10 percent 
of the map unit. 

Permeability is moderate in the Clarion soil. Surface 
runoff is medium. Available water capacity is high. The 
content of organic matter is about 2.0 to 2.5 percent in 
the surface layer. This layer is slightly acid or neutral. 
The subsoil has a very low supply of available 
phosphorus and potassium. Tilth is good. 

Most areas are cultivated. This soil is moderately 
suited to cultivated crops and well suited to hay and 
pasture. № cultivated crops are grown, further erosion is а 
hazard. A combination of conservation practices, such as 
a conservation tillage system that leaves crop residue on 
the surface, contour farming, terraces, a cropping 
sequence that includes grasses and legumes, and 
stripcropping, helps to prevent excessive soil loss. 
Returning crop residue to tho soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. More intense management is needed in this 
soil than on the less eroded Clarion soils to maintain 
productivity and improve tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ille. 


138D2— Clarion loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
soil is on convex side slopes in the uplands. Areas are 
irregular in shape and range from 5 to 15 acres in size. 


Typically, the surface layer is dark brown loam about 7 
inches thick. It is mixed with some streaks and pockets 
of dark yellowish brown subsoil material. The subsoil is 
dark yellowish brown, friable loam about 14 inches thick. 
The substratum to a depth of 60 inches is yellowish 
brown, calcareous loam. 


Dallas County, lowa 


Included with this soil in mapping are small areas of 
Storden soils in similar positions on the landscape. 
These soils are calcareous throughout. Also included are 
small areas of Zenor soils. These soils contain more 
sand and fine gravel than the Clarion soil. Included soils 
make up about 15 percent of the тар unit. 

Permeability is moderate in the Clarion soil. Surface 
runoff is rapid. Available water capacity is high. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. This layer is slightly acid or neutral. The 
subsoil has a very low supply of available phosphorus 
and potassium. Tilth is fair. 

Most areas are cultivated. This soil is moderately 
suited to cultivated crops and well suited to hay and 
pasture. If cultivated crops are grown, further erosion is a 
hazard. A combination of conservation practices, such as 
a conservation tillage system that leaves crop residue on 
the surface, contour farming, terraces, a cropping 
sequence that includes grasses and legumes, and 
stripcropping, helps to prevent excessive soil loss. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. More intense management is needed on this 
soil than on the less eroded Clarion soils to maintain 
productivity and improve tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ше. 


168B—Hayden loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on convex upland 
ridgetops and knolls. Areas are irregular in shape and 
range from 10 to 40 acres in size. 


Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The subsurface layer is dark 
grayish brown loam about 3 inches thick. The subsoil is 
dark yellowish brown and yellowish brown, friable and 
firm clay loam about 27 inches thick. The substratum to 
a depth of 60 inches is yellowish brown, calcareous 
loam. 

Included with this soil in mapping are a few small 
depressional areas that are subject to ponding. The soils 
in these areas are wetter than the Hayden soil. They 
make up about 5 percent of the map unit. 

Permeability is moderate in the Hayden soil. Surface 
runoff is medium. Available water capacity is high. The 
content of organic matter is about 1.5 to 2.5 percent in 
the surface layer. This layer is medium acid unless limed. 
The subsoil has a medium supply of available 
phosphorus and a low supply of available potassium. 
Tilth is good. 
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Many areas are cultivated. Some are wooded. This soil 
is well suited to corn, soybeans, and small grain and to 
grasses and legumes for һау and pasture. If cultivated 
crops are grown, erosion is a moderate hazard. Row 
crops can be grown in most years, however, if erosion is 
controlled. À conservation tillage system that leaves crop 
residue on the surface helps to prevent excessive soil 
loss. Grassed waterways help to prevent gullying. In 
most areas erosion control measures, such as contour 
farming and terracing, are practical, but they are not so 
practical in undulating areas where slopes are short. If 
terraces are built, cuts should not expose the subsoil. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to maintain 
tilth, and increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

A few small areas remain in native hardwoods. This 
soil is suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying, cutting, or girdling. 

The capability subclass is Ile. 


168C—Hayden loam, 5 to 9 percent slopes. This 
moderately sloping, well drained soil is on convex upland 
side slopes and ridgetops. Areas are irregular in shape 
and range from 5 to 10 acres in size. 


Typically, the surface layer is dark grayish brown loam 
about 3 inches thick. The subsurface layer is grayish 
brown loam about 8 inches thick. The subsoil is 
yellowish brown, firm clay loam about 32 inches thick. 
The substratum to a depth of 60 inches is yellowish 
brown, calcareous loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 1 to 2 percent in the surface layer. This 
layer is medium acid unless limed. The subsoil has a 
medium supply of available phosphorus and a low supply 
of available potassium. Tilth is good. 

Most areas remain in native hardwoods. This soil is 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying, cutting, or girdling. 

A cover of pasture plants is effective in controlling 
erosion. Overgrazing or grazing when the soil is wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ille. 
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168C2—Hayden loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, well 
drained soil is on convex upland side slopes and 
ridgetops. Areas are irregular in shape and range from 
10 to 20 acres in size. 


Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. It is mixed with some streaks and 
pockets of brown clay loam subsoil material. The subsoil 
is dark yellowish brown and brown, firm clay loam about 
30 inches thick. The substratum to a depth of 60 inches 
is light yellowish brown, calcareous loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 0.5 to 1.0 percent in the surface layer. 
This layer is medium acid unless limed. The subsoil has 
a medium supply of available phosphorus and a low 
supply of available potassium. Tilth is fair. 

Most areas are cultivated. This soil is moderately 
suited to corn, soybeans, and small grain and well suited 
to grasses and legumes for hay and pasture. If cultivated 
crops are grown, further erosion is a hazard. Row crops 
can be grown in many years, however, if erosion is 
controlled. A conservation tillage system that leaves crop 
residue on the surface helps to prevent excessive soil 
loss. Grassed waterways help to prevent gullying. In 
most areas erosion contro! measures, such as contour 
farming and terracing, are practical, but they are not so 
practical in undulating areas where slopes are short. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and tilth and 
increases the rate of water infiltration. More intense 
management is needed on this soil than on the less 
eroded Hayden soils to maintain productivity and 
improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. If permanent pastures are improved, 
the content of organic matter slowly increases in this 
moderately eroded soil. Overgrazing or grazing when the 
soil is wet causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is suited to trees. Eroded or formerly 
cultivated soils are better suited to conifers than 
hardwoods. The hardwood seedlings require a better site 
and grow better if planted on uncultivated soils. If trees 
are planted, competing vegetation can be controlled by 
careful site preparation or by spraying or cutting. 

The capability subclass is lile. 


168D2—Hayden loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
soil is on convex upland side slopes. Areas are irregular 
in shape and range from 5 to 15 acres in size. 


Soil survey 


Typically, the surface layer is grayish brown loam 
about 6 inches thick. It is mixed with some streaks and 
pockets of clay loam subsoil material. The subsoil is 
yellowish brown, firm clay loam about 28 inches thick. 
The substratum to a depth of 60 inches is light yellowish 
brown, calcareous loam. 

Permeability is moderate. Surface runoff is rapid. 
Available water capacity is high. The content of organic 
matter is about 0.5 to 1.0 percent in the surface layer. 
This layer is medium acid unless limed. The subsoil has 
a medium supply of available phosphorus and a low 
supply of available potassium. Tilth is fair. 

Most areas are cultivated. A few are wooded or 
pastured. This soil is moderately suited to corn, 
soybeans, and small grain and well suited to grasses 
and legumes for hay and pasture. If cultivated crops are 
grown, further erosion is a hazard. Row crops can be 
grown in some years, however, if erosion is controlled. A 
conservation tillage system that leaves crop residue on 
the surface helps to prevent excessive soil loss. Grassed 
waterways help to prevent gullying. In most areas 
erosion control measures, such as contour farming and 
terracing, are practical, but they are not so practical in 
undulating areas where slopes are short. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility and tilth and increases the rate 
of water infiltration. More intense management is needed 
on this soil than on the less eroded Hayden soils to 
maintain productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Permanent pastures can be improved 
by renovating and reseeding. If permanent pastures are 
improved, the content of organic matter slowly increases 
in this moderately eroded soil. Overgrazing or grazing 
when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees. Eroded or formerly 
cultivated soils are better suited to conifers than 
hardwoods. The hardwood seedlings require a better site 
and grow better if planted on uncultivated soils. If trees 
are planted, competing vegetation can be controlled by 
careful site preparation or by spraying or cutting. 

The capability subclass is Ше. 


168E—Hayden loam, 14 to 18 percent slopes. This 
moderately steep, well drained soil is on convex upland 
side slopes. Areas are irregular in shape and range from 
5 to 10 acres in size. 


Typically, the surface layer is dark grayish brown loam 
about 3 inches thick. The subsurface layer is grayish 
brown loam about 3 inches thick. The subsoil is 
yellowish brown, firm clay loam about 24 inches thick. 


Dallas County, lowa 


The substratum to a depth of 60 inches is light yellowish 
brown, calcareous loam. 

Included with this soil in mapping are small areas of 
Storden soils on the upper side slopes. These soils are 
calcareous throughout. They make up less than 10 
percent of the map unit. 

Permeability is moderate in the Hayden soil. Surface 
runoff is rapid. Available water capacity is high. The 
content of organic matter is about 1.0 to 1.5 percent in 
the surface layer. This layer is medium acid unless limed. 
The subsoil has a medium supply of available 
phosphorus and a low supply of available potassium. 

Most areas are used for hay and pasture. This soil is 
poorly suited to corn, soybeans, and small grain and 
moderately suited to grasses and legumes for hay and 
pasture. If cultivated crops are grown, erosion is a 
hazard. A cover of pasture plants or hay is effective in 
controlling erosion. Permanent pastures can be improved 
by renovating and reseeding. Overgrazing or grazing 
when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

A few small areas remain in native hardwoods. This 
soil is suited to trees. Erosion and the equipment 
limitation are the main management concerns. Carefully 
selecting sites for logging trails or roads and laying out 
the trails or roads on the contour or nearly on the 
contour help to control erosion. Because of the 
moderately steep slope, operating some equipment is 
difficult or hazardous. 

The capability subclass is IVe. 


168F—Hayden loam, 18 to 25 percent slopes. This 
steep, well drained soil is on convex upland side slopes. 
Areas are irregular in shape and range from 10 to 30 
acres in size. 


Typically, the surface layer is dark grayish brown loam 
about 3 inches thick. The subsurface layer is grayish 
brown loam about 2 inches thick. The subsoil is 
yellowish brown, firm clay loam about 20 inches thick. 
The substratum to a depth of 60 inches is light yellowish 
brown, calcareous loam. 

Included with this soil in mapping are small areas of 
Storden soils on the upper side slopes. These soils are 
calcareous throughout. They make up about 15 percent 
of the map unit. 

Permeability is moderate in the Hayden soil. Surface 
runoff is rapid. Available water capacity is high. The 
content of organic matter is about 1.0 to 1.5 percent in 
the surface layer. This layer is medium acid unless limed. 
The subsoil has a medium supply of available 
phosphorus and a low supply of available potassium. 

This soil generally is unsuitable for cultivated crops 
and small grain because of the steep slope and a severe 
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hazard of erosion. It is moderately suited to grasses and 
legumes for pasture. A cover of pasture plants is 
effective in controlling erosion. Permanent pastures can 
be improved by renovating and reseeding. Overgrazing 
or grazing when the soil is wet causes surface 
compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

Most areas remain in native hardwoods. This soil is 
suited to trees. Trees grow best on the lower part of the 
north- and east-facing slopes. Erosion and the 
equipment limitation are the main management 
concerns. Carefully selecting sites for logging trails or 
roads and laying out the trails or roads on the contour or 
nearly on the contour help to control erosion. Because 
of the steep slope, operating some equipment is difficult 
or hazardous. 

The capability subclass is Vle. 


169B—Clarion loam, 2 to 5 percent long slopes. 
This gently sloping, well drained soil is on convex upland 
ridgetops. Areas are long and narrow and range from 50 
to 100 acres in size. 


Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
brown and dark brown loam about 10 inches thick. The 
subsoil is brown and yellowish brown, friable loam about 
32 inches thick. The substratum to a depth of 60 inches 
is mottled yellowish brown and brown, calcareous loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 3 to 4 percent in the surface layer. This 
layer is slightly acid or neutral. The subsoil has a very 
low supply of available phosphorus and potassium. Tilth 
is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops. If cultivated crops are grown, erosion is 
a hazard. The soil can be easily farmed on the contour 
and terraced because slopes are long and uniform. A 
conservation tillage system that leaves crop residue on 
the surface and a cropping sequence that includes 
grasses and legumes help to prevent excessive soil loss. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and helps to 
maintain tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ile. 


169C2—Clarion loam, 5 to 9 percent long slopes, 
moderately eroded. This moderately sloping, well 
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drained soil is on upland ridgetops and side slopes. 
Areas are irregular in shape and range from 10 to 40 
acres in size. 


Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. It is mixed with some streaks 
and pockets of brown subsoil material. The subsoil is 
brown and yellowish brown, friable loam about 28 inches 
thick. The substratum to a depth of 60 inches is 
yellowish brown, calcareous loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 2.0 to 2.5 percent in the surface layer. 
This layer is slightly acid or neutral. The subsoil has a 
very low supply of available phosphorus and potassium. 
Tilth is good. 

Most areas are cultivated. This soil is suited to 
cultivated crops. If cultivated crops are grown, further 
erosion is a hazard. The soil can be easily farmed on the 
contour and terraced because slopes are long and 
uniform. A conservation tillage system that leaves crop 
residue on the surface, stripcropping, and a cropping 
sequence that includes grasses and legumes help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility and helps to maintain tilth. More intense 
management is needed on this soil than on the less 
eroded Clarion soils to maintain productivity and improve 
tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Ille. 


175B—Dickinson fine sandy loam, 1 to 5 percent 
slopes. This gently sloping, somewhat excessively 
drained soil is on convex upland slopes and on dunes on 
stream terraces. Areas are broad and irregular in shape 
and range from 5 to 10 acres in size. 


Typically, the surface layer is very dark brown fine 
sandy loam about 7 inches thick. The subsurface layer is 
very dark grayish brown fine sandy loam about 8 inches 
thick. The subsoil is about 27 inches thick. The upper 
part is brown, very friable fine sandy loam. The lower 
part is dark yellowish brown and yellowish brown, loose 
loamy sand. The substratum to a depth of 60 inches is 
yellowish brown sand. In places loamy glacial till is at a 
depth of 40 inches or more. 

Permeability is moderately rapid in the upper part of 
the profile and rapid in the lower part. Surface runoff is 
medium. Available water capacity is low. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. This layer is neutral or slightly acid. The subsoil 
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has a very low supply of available phosphorus and 
potassium. Tilth is good. 

Most areas are used for cultivated crops. Some are 
used for hay and pasture. This soil is well suited to 
cultivated crops, hay, and pasture. If cultivated crops are 
grown, wind erosion and water erosion are hazards. 
Stripcropping and a conservation tillage system that 
leaves crop residue on the surface help to prevent 
excessive soil loss. The soil is droughty in periods of 
below normal rainfall. Returning crop residue to the soil 
or regularly adding other organic material conserves 
moisture, improves fertility, and helps to maintain tilth. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during dry periods help to 
keep the pasture and the soil in good condition. 

The capability subclass is lle. 


175C—Dickinson fine sandy loam, 5 to 9 percent 
Slopes. This moderately sloping, somewhat excessively 
drained soil is on convex upland slopes and on dunes on 
stream terraces. Areas are broad and irregular in shape 
and range from 4 to 20 acres in size. 


Typically, the surface layer is very dark brown fine 
sandy loam about 8 inches thick. The subsurface layer is 
very dark brown fine sandy loam about 4 inches thick. 
The subsoil is about 24 inches thick. The upper part is 
brown, very friable fine sandy loam. The lower part is 
dark yellowish brown, very friable loamy sand. The 
substratum to a depth of 60 inches is yellowish brown 
sand. In some areas loamy glacial till is at a depth of 40 
inches or more. 

Permeability is moderately rapid in the upper part of 
the profile and rapid in the lower part. Surface runoff is 
medium. Available water capacity is low. The content of 
organic matter is about 1.0 to 1.5 percent in the surface 
layer. This layer is neutral or slightly acid. The subsoil 
has a very low supply of available phosphorus and 
potassium. Tilth is good. 

Most areas are cultivated or are used for hay and 
pasture. This soil is moderately suited to cultivated 
crops, hay, and pasture. If cultivated crops are grown, 
wind erosion and water erosion are hazards. 
Stripcropping, a conservation tillage system that leaves 
crop residue on the surface, contour farming, terraces, or 
a combination of these practices helps to prevent 
excessive soil loss. The soil is droughty in periods of 
below normal rainfall. Returning crop residue to the soil 
or regularly adding other organic material conserves 
moisture, improves fertility, and helps to maintain tilth. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during dry periods help to 
keep the pasture and the soil in good condition. 


Dallas County, lowa 


The capability subclass is Ille. 


179F—Gara loam, 18 to 25 percent slopes. This 
steep, moderately well drained soil is on dissected side 
slopes that border upland drainageways. Areas generally 
are elongated and range from 10 to 40 acres in size. 


Typically, the surface layer is very dark grayish brown 
loam about 6 inches thick. The subsurface layer is dark 
grayish brown loam about 4 inches thick. The subsoil is 
about 33 inches thick. It is brown, friable clay loam in the 
upper part and dark yellowish brown and yellowish 
brown, mottled, firm and friable clay loam in the lower 
part. The substratum to a depth of 60 inches is 
multicolored, calcareous clay loam. 

Included with this soil in mapping are small areas of 
Armstrong soils atong the upslope margins of the unit. 
These soils contain more clay in the subsoil than the 
Gara soil. They make up about 10 percent of the map 
unit. 

Permeability is moderately slow in the Gara soil. 
Surface runoff is rapid. Available water capacity is high. 
The content of organic matter is less than 0.5 percent in 
the surface layer. This layer is neutral to medium acid 
unless lime has been applied. The subsoil has a very low 
or low supply of available phosphorus and a very low 
supply of available potassium. 

Most areas support trees and pasture plants. This soil 
is moderately suited to pasture, hay, and trees. It 
generally is unsuitable for cultivated crops because of 
the steep slope and a severe hazard of erosion. А 
permanent plant cover is effective in controlling sheet 
and gully erosion. In wooded areas the main concerns of 
management are erosion and the equipment limitation. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
steep slope, operating some equipment is difficult or 
hazardous. Seedling mortality and plant competition 
generally are slight. 

A cover of pasture plants or hay is effective in 
controlling erosion. Permanent pastures can be improved 
by renovating or reseeding. Overgrazing or grazing when 
the soil is wet causes surface compaction and excessive 
гипоН. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

The capability subclass is Vle. 


201B—Coland-Terril complex, 2 to 5 percent 
slopes. These gently sloping soils are in upland 
drainageways. The poorly drained Coland soil is in the 
center of drainageways. It is subject to flooding. The 
moderately well drained Terril soil is along the sides of 
foot slopes. Areas are long and narrow and range from 5 
to 20 acres in size. They are about 50 percent Coland 
soil and 40 percent Terril soil. The two soils occur as 
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areas so narrow or so intricately mixed that mapping 
them separately is not practical. 


Typically, the Coland soil has a surface layer of black 
clay loam about 10 inches thick. The subsurface layer is 
black and very dark gray clay loam about 26 inches 
thick. The substratum to a depth of 60 inches is olive 
gray, mottled loam. 

Typically, the Terril soil has a surface layer of very 
dark brown loam about 10 inches thick. The subsurface 
layer is very dark brown loam about 20 inches thick. The 
subsoil to a depth of 60 inches is brown, friable loam. 

Included with these soils in mapping are a few small 
depressional areas where water ponds. These areas 
make up 5 to 10 percent of the map unit. 

Permeability is moderate іп the Coland and Terril soils. 
The Coland soil has a seasonal high water table. Surface 
runoff is slow on the Coland soil and medium on the 
Terril soil. Available water capacity is very high in the 
Coland soil and high in the Terril soil. The content of 
organic matter is about 5.0 to 7.0 percent in the surface 
layer of the Coland soil and 4.5 to 5.5 percent in the 
surface layer of the Terril soil. The surface layer of both 
soils is neutral or slightly acid. The supply of available 
phosphorus is low in the substratum of the Coland soil 
and very low in the subsoil of the Terril soil. The supply 
of available potassium is very low in the substratum of 
the Coland soil and low or very low in the subsoil of the 
Terril soil. Tilth is fair in the Coland soil and good in the 
Terril soil. 

Most areas аге cultivated. The smaller areas are 
generally cropped along with areas of the adjacent soils. 
Some areas аге pastured. These soils are well suited to 
cultivated crops, hay, and pasture. Wetness is the main 
limitation. Some areas receive runoff from side slopes 
and thus are subject to siltation. Other areas, near small 
streams, are subject to short duration flooding. In places 
diversions and channel improvements help to control 
floodwater and the runoff from the adjacent side slopes. 
Grassed waterways help to control erosion and prevent 
gullying (fig. 11). A drainage system improves the 
timeliness of fieldwork and helps to maintain tilth. 

If these soils are used for pasture, overgrazing or 
grazing during wet periods causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soils in good condition. 

The capability subclass is Им. 


203— Cylinder loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes. This nearly level, 
somewhat poorly drained soil is on stream terraces. 
Areas are irregular in shape and range from 5 to 25 
acres in size. 
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Figure 11.—A grassed waterway In an area of Coland-Terrli complex, 2 to 5 percent slopes. 


Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is very dark brown 
and very dark grayish brown loam about 15 inches thick. 
The subsoil is about 16 inches of dark grayish brown, 
friable and very friable loam and sandy loam. The 
substratum to a depth of 60 inches is brown, calcareous 
gravelly coarse sand. In places the depth to sand or 
gravel is more than 40 inches. 

This soil is moderately permeable in the subsoil and 
very rapidly permeable in the substratum. It has а 
seasonal high water table. Surface runoff is slow. 
Available water capacity is moderate. The content of 
organic matter is about 4 to 5 percent in the surface 
layer. This layer is slightly acid or neutral. The subsoil 
has a very low supply of available phosphorus and 
potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. It is slightly droughty in 
years of below normal rainfall. A subsurface drainage 
system improves the timeliness of fieldwork during 
extended wet periods. Placement of drainage lines is 
difficult in some areas, however, because of the loose, 
water-bearing sand. Returning crop residue to the soil or 
regularly adding other organic material conserves 


moisture, improves fertility, and helps to maintain good 
tilth. 

Pastured areas can be easily overstocked because the 
available water capacity is only moderate. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture and the soil in good 
condition. 

The capability subclass is 118. 


220—Nodaway silt loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained soil is on first 
bottoms along the major streams and their tributaries 
and on ailuvial fans. In areas where the streams have 
been straightened, it is along the old channels. It is 
Subject to flooding. Areas are long and moderately wide 
and are 10 to more than 200 acres in size. 


Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The substratum to a depth 
of 60 inches is stratified very dark grayish brown, dark 
grayish brown, and very dark gray silt loam. 

included with this soil in mapping are small areas of 
the poorly drained Colo soils. These soils are on the 
lower parts of the bottom land that have not received 
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recent deposits of silty sediment. They make up about 5 
percent of the map unit. 

The Nodaway soil is moderately permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is very high. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Typically, this layer is neutral or slightly acid. The 
substratum has a medium supply of available 
phosphorus and potassium. Tilth is good. 

Most areas are cultivated. Some are used for pasture. 
If protected from flooding, this soil is well suited to 
cultivated crops, hay, and pasture. Diversions, levees, 
and channel improvements help to control floodwater 
and the runoff from adjacent areas. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the rate of water infiltration. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is llw. 


259—Biscay clay loam, 32 to 40 inches to sand 
and gravel, 0 to 2 percent slopes. This nearly level, 
poorly drained soil is on stream terraces. Areas are 
irregular in shape and range from 10 to 30 acres in size. 


Typically, the surface layer is black clay loam about 9 
inches thick. The subsurface layer is black and very dark 
gray clay loam about 13 inches thick. The subsoil is dark 
gray, mottled, firm and friable clay loam about 10 inches 
thick. The substratum to a depth of 60 inches is olive 
gray, mottled, calcareous sandy loam, loamy coarse 
sand, and sand. In places the depth to sand or gravel is 
more than 40 inches. 

This soil is moderately permeable in the upper part 
and rapidly permeable in the lower part. It has а 
seasonal high water table. Surface runoff is slow. 
Available water capacity is moderate. The content of 
organic matter is about 6 to 8 percent in the surface 
layer. This layer is neutral or slightly acid. The subsoil 
has a very low supply of available phosphorus and 
potassium. Tilth is fair. 

Most areas are cultivated. If adequately drained, this 
Soil is well suited to corn, soybeans, and small grain. Tile 
drains function satisfactorily in this soil, but trenches may 
cave in while the tile is being installed. If tilled when wet, 
the soil tends to dry out and become cloddy and hard. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff and reduces the rate of water 
infiltration. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

The capability subclass is Ilw. 
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308—Wadena loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes. This nearly level, well 
drained soil is on stream terraces. Areas are irregular in 
shape and range from 5 to 30 acres in size. 


Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
brown and very dark grayish brown loam about 10 
inches thick. The subsoil is about 18 inches thick. The 
upper part is brown, friable loam, and the lower part is 
dark yellowish brown, very friable sandy loam. The 
substratum to a depth of 60 inches is dark yellowish 
brown and yellowish brown, calcareous loamy sand and 
sand. In some places the depth to sand or gravel is 
more than 40 inches. In other places the surface layer 
and subsoil contain more sand. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. Surface runoff is slow. 
Available water capacity is moderate. The content of 
organic matter is about 3 to 4 percent in the surface 
layer. This layer is neutral or slightly acid. The subsoil 
has a very low supply of available phosphorus and 
potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops. It tends to be droughty during periods 
of low rainfall because of the underlying sand and gravel. 
Returning crop residue to the soil or regularly adding 
other organic material conserves moisture. 

If this soil is used for pasture, overgrazing causes 
surface compaction and reduces the rate of water 
infiltration. Proper stocking rates and pasture rotation 
help to keep the pasture and the soil in good condition. 

The capability subclass is Ils. 


308B—Wadena loam, 32 to 40 inches to sand and 
gravel, 2 to 5 percent slopes. This gently sloping, well 
drained soil is on stream terraces. Areas are irregular in 
shape and range from 5 to 10 acres in size. 


Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
brown loam about 7 inches thick. The subsoil is brown 
and dark yellowish brown, friable loam about 17 inches 
thick. The substratum to a depth of 60 inches is 
yellowish brown, calcareous loamy sand that contains 
fine gravel. In places the depth to sand or gravel is more 
than 40 inches. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. Surface runoff is 
medium. Available water capacity is moderate. The 
content of organic matter is about 3 to 4 percent in the 
surface layer. This layer is neutral or slightly acid. The 
subsoil has a very low supply of available phosphorus 
and potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops. If cultivated crops are grown, erosion is 
a hazard. A conservation tillage system that leaves crop 
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residue on the surface, a cropping sequence that 
includes grasses and legumes, and contour farming help 
to prevent excessive soil loss. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 

The capability subclass is lle. 


325—Le Sueur loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on slightly 
convex upland rises. Areas are irregular in shape and 
range from 5 to 15 acres in size. 


Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown silt loam about 6 inches thick. The subsoil 
is about 34 inches of brown, dark grayish brown, and 
grayish brown, mottled, friable and firm clay loam and 
loam. The substratum to a depth of 60 inches is mottled 
grayish brown and yellowish brown, calcareous loam. 

This soil is moderately permeable. It has a seasonal 
high water table. Surface runoff is slow. Available water 
capacity is high. The content of organic matter is about 
2.5 to 3.5 percent in the surface layer. This layer is 
slightly acid or medium acid unless limed. The subsoil 
has a medium supply of available phosphorus and a very 
low supply of available potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops. In periods of above average rainfall, a 
few of the more level areas are wet. In these areas a 
drainage system improves the timeliness of fieldwork. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the rate of water infiltration. Restricted use 
during wet periods helps to keep the pasture and the soil 
in good condition. 

A few small areas remain in native hardwoods. The 
hazards or limitations that affect planting are slight if the 
proper species are selected and competing vegetation is 
controlled or removed. 

The capability class is |. 


356G—Hayden-Storden loams, 25 to 50 percent 
slopes. These very steep, well drained soils are on 
upland side slopes along the major streams and rivers. 
Most areas are characterized by many deep hillside 
drainageways. The Hayden soil is on the north- and 
east-facing side slopes. Areas range from 20 to several 
hundred acres in size. They are about 50 percent 
Hayden soil and 50 percent Storden soil. The two soils 
occur as areas so intricately mixed that mapping them 
separately is not practical. 


Typically, the Hayden soil has a surface layer of 
grayish brown loam about 3 inches thick. The subsurface 
layer is pale brown loam about 2 inches thick. The 
subsoil is yellowish brown, friable clay loam about 20 
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inches thick. The substratum to a depth of 60 inches is 
yellowish brown, calcareous loam. 

Typically, the Storden soil has a surface layer of dark 
brown, calcareous loam about 8 inches thick. The 
substratum to a depth of 60 inches is yellowish brown, 
calcareous loam. 

Permeability is moderate in both soils. Surface runoff 
is very rapid. Available water capacity is high. The 
content of organic matter is less than 0.5 percent to 1.0 
percent in the surface layer. The surface layer of the 
Hayden soil is medium acid. That of the Storden soil is 
mildly alkaline. The subsoil of the Hayden soil has a 
medium supply of available phosphorus and a low supply 
of available potassium. The substratum of the Storden 
soil has a very low supply of available phosphorus and 
potassium. 

Most areas are used as woodland. These soils are 
suited to trees. The erosion hazard and the equipment 
limitation are the main management concerns. Carefully 
selecting sites for logging trails or field lanes and laying 
out the trails or field lanes on the contour help to control 
erosion. Because of the very steep slope, operating 
some equipment is difficult or hazardous. Seedling 
mortality and plant competition are slight. 

In a few areas these soils have been cleared of trees 
and are used for pasture. They are highly susceptible to 
erosion unless they are protected by a plant cover. 

The capability subclass is Vile. 


368—Macksburg silty clay loam, 0 to 2 percent 
slopes. This nearly level, somewhat poorly drained soil 
is on wide upland divides. Areas have rounded 
boundaries and range from 60 to several hundred acres 
in size. 


Typically, the surface layer is black silty clay loam 
about 8 inches thick. The subsurface layer is black and 
very dark grayish brown silty clay loam about 15 inches 
thick. The subsoil to a depth of 60 inches is mottled dark 
grayish brown, grayish brown, olive gray, olive, and 
strong brown, friable silty clay loam. 

This soil is moderately slowly permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is very high. The content of 
organic matter is about 4.5 to 5.5 percent in the surface 
layer. This layer is slightly acid or medium acid unless 
limed. The subsoil has a low supply of available 
phosphorus and a medium supply of available 
potassium. Tilth is good. 

Most areas are used for row crops. This soil is well 
suited to cultivated crops, hay, and pasture. A tile 
drainage system improves the timeliness of fieldwork in 
years when rainfall is above normal. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility and helps to maintain good 
tilth. 
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If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
decreases the rate of water infiltration. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability class is I. 


370B—Sharpsburg silty clay loam, 2 to 5 percent 
slopes. This gently sloping, moderately well drained soil 
is on ridges in the uplands. Areas are irregular in shape 
and range from 10 to 80 acres in size. 


Typically, the surface layer is very dark brown silty clay 
loam about 7 inches thick. The subsurface layer is very 
dark grayish brown silty clay loam about 7 inches thick. 
The subsoil to a depth of 60 inches is brown and 
yellowish brown, friable and firm silty clay loam. 

Included with this soil in mapping are a few small 
areas of the nearly level, somewhat poorly drained 
Macksburg soils. These soils make up less than 10 
percent of the map unit. 

Permeability is moderately slow іп the Sharpsburg soil. 
Surface runoff is medium. Available water capacity is 
high. The content of organic matter is about 3.5 to 4.5 
percent in the surface layer. This layer is slightly acid or 
medium acid unless limed. The subsoil has a low supply 
of available phosphorus and a medium supply of 
available potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for һау and pasture. If cultivated crops are 
grown, erosion is a hazard. It can be controlled, 
however, by a conservation tillage system that leaves 
crop residue on the surface, contour farming, terraces, a 
cropping sequence that includes grasses and legumes, 
and stripcropping or by a combination of these. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to control 
erosion, and increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture and the soil in good condition. 

The capability subclass is lle. 


370C2—Sharpsburg silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This moderately sloping, 
moderately well drained soil is on ridges and side slopes 
in the uplands. Areas are irregular in shape or long and 
narrow and range from 5 to 30 acres in size. 


Typically, the surface layer is very dark grayish brown 
silty clay loam about 8 inches thick. It is mixed with 
some streaks and pockets of yellowish brown subsoil 
material. The subsoil is yellowish brown, mottled, friable 
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silty clay loam about 30 inches thick. The substratum to 
a depth of 60 inches is mottled grayish brown and 
yellowish brown silty clay loam. 

Permeability is moderately slow. Surface runoff is 
medium. Available water capacity is high. The content of 
organic matter is about 2 to 3 percent in the surface 
layer. This layer is medium acid unless limed. The 
subsoil generally has a low supply of available 
phosphorus and a medium supply of available 
potassium. Tilth is fair. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. ЇЇ cultivated crops are grown, further 
erosion is a hazard. It can be controlled, however, by а 
conservation tillage system that leaves crop residue on 
the surface, contour farming, terraces, a cropping 
sequence that includes grasses and legumes, and 
stripcropping or by a combination of these. Returning 
сгор residue to the soil or regularly adding other organic 
material improves fertility and tilth, helps to control 
erosion, and increases the rate of water infiltration. More 
intense management is needed on this soil than on the 
less eroded Sharpsburg soils to maintain productivity and 
improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture and the soil in good condition. 

The capability subclass is Ille. 


370D2—Sharpsburg silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This strongly sloping, 
moderately well drained soil is on ridges and side slopes 
in the uplands. Areas are irregular in shape or long and 
narrow and range from 5 to 20 acres in size. 


Typically, the surface layer is very dark grayish brown 
silty clay loam about 8 inches thick. It is mixed with 
streaks and pockets of dark yellowish brown subsoil 
material. The subsoil is dark yellowish brown and brown, 
friable silty clay loam about 26 inches thick. The 
substratum to a depth of 60 inches is yellowish brown 
silty clay loam. 

Permeability is moderately slow. Surface runoff is 
rapid. Available water capacity is high. The content of 
organic matter is about 1.5 to 2.5 percent in the surface 
layer. This layer is medium acid unless limed. The 
subsoil has a low supply of available phosphorus and a 
medium supply of available potassium. Tilth is fair. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, further 
erosion is a hazard. It can be controlled, however, by 
grassed waterways, a conservation tillage system that 
leaves crop residue on the surface, terraces, and a 
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Figure 12.—Contour farming and strlpcropping on Sharpsburg silty clay toam, 9 to 14 percent slopes, moderately eroded. 


cropping sequence that includes grasses and legumes or 
by a combination of these. Contour farming and 
stripcropping also help to control erosion (fig. 12). They 
are practical in most areas. Returning crop residue to the 
Soil or regularly adding other organic material improves 
fertility and tilth, helps to control erosion, and increases 
the rate of water infiltration. More intense management 
is needed on this soil than on the less eroded 
Sharpsburg soils to maintain productivity and improve 
tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing help to 
keep the pasture and the soil in good condition. 

The capability subclass is Ше. 


419F—Vanmeter silt loam, 14 to 30 percent slopes. 
This steep, moderately well drained soil is on convex 
upland side slopes. Areas are long and narrow and 
irregular in shape and range from 20 to 60 acres in size. 


Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil is grayish brown 
and light gray, firm silty clay about 28 inches thick. 


Below this to a depth of 60 inches is multicolored clay 
shale. The soil is calcareous throughout. 

Included with this soil in mapping are small areas 
where sandstone and limestone crop out. These areas 
make up about 15 percent of the map unit. Their 
positions on the landscape are similar to those of the 
Vanmeter soil. 

Permeability is very slow in the Vanmeter soil. Surface 
runoff is very rapid. Available water capacity is moderate. 
The content of organic matter is about 0.5 to 1.0 percent 
in the surface layer. This layer is mildly alkaline. The 
subsoil has a very low supply of available phosphorus 
and a low supply of available potassium. 

Most areas are used as woodland. This soil is suited 
to trees, but seedling mortality, the hazard of erosion, 
the equipment limitation, and the windthrow hazard are 
severe. Because they do not survive well, seedlings 
should be planted at close intervals. Thinning the stand 
helps to provide adequate growing space for the 
surviving trees. Laying out logging trails or field lanes on 
the contour helps to contro! erosion. Because of the 
steep slope, operating some equipment is difficult or 
hazardous. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
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excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is Vile. 


419G—Vanmeter siit loam, 30 to 60 percent slopes. 
This very steep, moderately well drained soil is on 
convex upland side slopes. Areas are long and narrow 
and irregular in shape and range from 20 to 100 acres in 
size. 


Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil is about 24 
inches thick. The upper part is brown, friable silty clay 
loam. The next part is reddish brown, firm silty clay. The 
lower part is dark grayish brown, firm clay. Below this to 
a depth of 60 inches is olive and very dark gray, very 
firm clay shale. The soil is calcareous throughout. 

Included with this soil in mapping are small areas 
where sandstone and limestone crop out. These areas 
make up about 15 percent of the map unit. Their 
positions on the landscape are similar to those of the 
Vanmeter soil. 

Permeability is very slow in the Vanmeter soil. Surface 
runoff is very rapid. Available water capacity is moderate. 
The content of organic matter is about 0.5 to 1.0 percent 
in the surface layer. This layer is mildly alkaline. The 
subsoil has a very low supply of available phosphorus 
and a low supply of available potassium. 

Most areas аге used as woodland. This soil is suited 
to trees, but seedling mortality, the hazard of erosion, 
the equipment limitation, and the windthrow hazard are 
severe. Because they do not survive well, seedlings 
should be planted at close intervals. Thinning the stand 
helps to provide adequate growing space for the 
surviving trees. Laying out logging trails or field lanes on 
the contour helps to control erosion. Because of the very 
steep slope, operating some equipment is difficult or 
hazardous. 

The capability subclass is Vlle. 


485—Spiliville loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on bottom 
land. It is subject to flooding. Areas are irregular in shape 
and range from 10 to more than 100 acres in size. 


Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is black and very dark 
brown, friable loam about 36 inches thick. The 
substratum to a depth of 60 inches is very dark grayish 
brown loam. 

Included with this soil in mapping are small areas of 
the poorly drained Coland soils. These soils are in 
concave areas. They have a higher content of clay than 
the Spillville soil. They make up about 10 percent of the 
map unit. 
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The Spiliville soil is moderately permeable. It has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high. The content of organic 
matter is about 4 to 5 percent in the surface layer. This 
layer is neutral or slightly acid. The substratum has a low 
supply of available phosphorus and a very low supply of 
available potassium. Tilth is good. 

Most areas are cultivated. This soil is well suited to 
cultivated crops, hay, and pasture. If protected from 
flooding, most areas are suited to intensive row 
cropping. Levees and dikes help to control the 
floodwater. Tile drains function satisfactorily if adequate 
outlets are available. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
reduces the rate of water infiltration. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is Им. 


507—Canisteo silty clay loam, 0 to 2 percent 
slopes. This nearly level, poorly drained soil is in swales 
and wide drainageways on uplands. Areas are irregular 
in shape and range from 40 to several hundred acres in 
size. 


Typically, the surface layer is black, calcareous silty 
clay loam about 8 inches thick. The subsurface layer is 
black and very dark gray, calcareous silty clay loam 
about 14 inches thick. The subsoil is about 11 inches of 
dark gray, mottled, friable, calcareous clay loam and 
olive gray, friable, calcareous loam. The substratum to a 
depth of 60 inches is olive gray, mottled, calcareous 
loam. 

Included with this soil in mapping are a few areas of 
Okoboji soils in depressions where water tends to pond. 
These soils make up 5 to 10 percent of the map unit. 

The Canisteo soil is moderately permeable. it has a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high. The content of organic 
matter is about 6 to 7 percent in the surface layer. This 
layer is moderately alkaline. The subsoil has a very low 
supply of available phosphorus and potassium. Tilth is 
fair. 

Most areas are cultivated. If adequately drained, this 
soil is well suited to cultivated crops and to grasses and 
legumes for hay and pasture. It warms slowly in the 
spring. It tends to dry out and become cloddy and hard if 
worked when wet. A conservation tillage system that 
leaves crop residue on the surface helps to prevent 
excessive soil loss. The high content of lime restricts the 
availability of phosphorus, potassium, and other 
micronutrients in this soil. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
decreases the rate of water infiltration. Proper stocking 
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rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep thó 
pasture and the soil in good condition. 

The capability subclass is llw. 


536—Hanlon fine sandy loam, 0 to 2 percent 
slopes. This nearly level, moderately well drained soil is 
on natural levees and first bottoms. It is subject to 
flooding. Areas are elongated and generally are more 
than 25 acres in size. 


Typically, the surface layer is very dark brown fine 
sandy loam about 9 inches thick. The subsurface layer is 
very dark brown and very dark grayish brown fine sandy 
loam about 21 inches thick. The subsoil is very dark 
grayish brown, very friable sandy loam about 15 inches 
thick. The substratum to a depth of 60 inches is dark 
grayish brown sandy loam. 

Included with this soil in mapping are small areas of 
excessively drained, stratified sands. If cropped, these 
areas are droughty. They make up 5 to 10 percent of the 
map unit. 

The Hanlon soil is moderately rapidly permeable. It 
has a seasonal high water table. Surface runoff is slow. 
Available water capacity is moderate. The content of 
organic matter is about 2 to 3 percent in the surface 
layer. This layer is slightly acid or neutral. The subsoil 
has a very low supply of available phosphorus and 
potassium. Tilth is good. 

Most areas are cultivated. If adequately protected from 
flooding, this soil is well suited to cultivated crops, hay, 
and pasture. Levees and dikes help to control the 
floodwater. Tile drains function satisfactorily if adequate 
outlets are available. 

Pastured areas can be easily overstocked because the 
available water capacity is only moderate. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture and the soil in good 
condition. 

The capability subclass is (Їм. 


566B—Moingona loam, 2 to 6 percent slopes. This 
gently sloping, moderately well drained soil is on foot 
slopes. Areas are elongated and range from 5 to 40 
acres in size. 


Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsurface layer is very 
dark grayish brown loam about 10 inches thick. The 
subsoil to a depth of 60 inches is clay loam. It is brown 
and firm in the upper part and dark yellowish brown, 
yellowish brown, and light olive brown and friable in the 
lower part. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 3.5 to 4.0 percent in the surface layer. 
This layer is slightly acid or neutral. The subsoil has a 
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very low supply of available phosphorus and potassium. 
Tilth is good. 

Most areas are cultivated. If erosion is controlled, this 
soil is suited to cultivated crops. It receives runoff from 
the adjacent uplands. Diversion terraces help to protect 
the soil from excessive runoff. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

A few small areas remain in native hardwoods. This 
soil is suited to trees. The hazards or limitations that 
affect planting are slight if the proper species are 
selected and competing vegetation is controlled or 
removed. 

The capability subclass is Пе. 


638C2—Clarlon-Storden loams, 5 to 9 percent 
slopes, moderately eroded. These moderately sloping, 
well drained soils are on upland knolls and side slopes. 
Areas are irregular in shape and range from 10 to 20 
acres in size. They are about 55 percent Clarion soil and 
45 percent Storden soil. The two soils occur as areas so 
small or so intricately mixed that mapping them 
separately is not practical. 


Typically, the Clarion soil has a surface layer of very 
dark brown loam about 7 inches thick. It is mixed with 
streaks and pockets of dark yellowish brown subsoil 
material. The subsoil is dark yellowish brown, friable 
loam about 23 inches thick. The substratum to a depth 
of 60 inches is yellowish brown and pale brown, 
calcareous loam. 

Typically, the Storden soil has a surface layer of 
brown, calcareous loam about 7 inches thick. It is mixed 
with streaks and pockets of yellowish brown substratum 
material. Тһе substratum to a depth of 60 inches is 
yellowish brown and brownish yellow, calcareous loam. 

Permeability is moderate in the Clarion and Storden 
soils. Surface runoff is medium. Available water capacity 
is high. The content of organic matter is about 2.0 to 3.0 
percent in the surface layer of the Clarion soil and 1.0 to 
1.5 percent in the surface layer of the Storden soil. The 
surface layer of the Clarion soil is slightly acid or neutral, 
and that of the Storden soil is moderately alkaline. The 
subsoil of the Clarion soil and the substratum of the 
Storden soil have a very low supply of available 
phosphorus and potassium. Tilth is good in the Clarion 
soil and fair in the Storden soil. 

Most areas are cultivated. If erosion is controlled, 
these soils are suited to cultivated crops. Erosion can be 
controlled by a conservation tillage system that leaves 
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сгор residue on the surface, contour farming, terraces, 
and a cropping sequence that includes grasses and 
legumes or by a combination of these. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. More 
intense management is needed on these soils than on 
the less eroded Clarion and Storden soils to maintain 
productivity and improve tilth. 

If these soils are used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soils in good condition. 

The capability subclass is Ille. 


638D2—Clarion-Storden loams, 9 to 14 percent 
slopes, moderately eroded. These strongly sloping, 
well drained soils are on upland knolls and side slopes. 
Areas are irregular in shape and range from 10 to 40 
acres in size. They are about 55 percent Clarion soil and 
45 percent Storden soil. The two soils occur as areas so 
small or so intricately mixed that mapping them 
separately is not practical. 


Typically, the Clarion soil has a surface layer of dark 
brown loam about 6 inches thick. It is mixed with streaks 
and pockets of dark yellowish brown subsoil material. 
The subsoil is dark yellowish brown, friable loam about 
20 inches thick. The substratum to a depth of 60 inches 
is yellowish brown, calcareous loam. 

Typically, the Storden soil has a surface layer of 
brown, calcareous loam about 6 inches thick. It is mixed 
with streaks and pockets of yellowish brown substratum 
material. The substratum to a depth of 60 inches is 
yellowish brown and brownish yellow, calcareous loam. 

Permeability is moderate in the Clarion and Storden 
soils. Surface runoff is medium. Available water capacity 
is high. The content of organic matter is about 2.0 to 3.0 
percent in the surface layer of the Clarion soil and 1.0 to 
1.5 percent in the surface layer of the Storden soil. The 
surface layer of the Clarion soil is slightly acid or neutral, 
and that of the Storden soil is moderately alkaline. The 
subsoil of the Clarion soil and the substratum of the 
Storden soil have a very low supply of available 
phosphorus and potassium. Tilth is good in the Clarion 
soil and fair in the Storden soil. 

Most areas are cultivated. If erosion is controlled, 
these soils are suited to cultivated crops. Erosion can be 
controlled by a conservation tillage system that leaves 
crop residue on the surface, contour farming, terraces, 
and a cropping sequence that includes grasses and 
legumes or by a combination of these. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. More 
intense management is needed on these soils than on 
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the less eroded Clarion and Storden soils to maintain 
productivity and improve tilth. 

If these soils are used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soils in good condition. 

The capability subclass is IVe. 


736B—Lester loam, 2 to 5 percent long slopes. 
This gently sloping, well drained soil is on convex upland 
ridgetops. Areas are long and narrow and range from 10 
to 40 acres in size. 


Typically, the surface layer is very dark gray loam 
about 8 inches thick. The subsoil is about 23 inches of 
brown and light olive brown, friable clay loam and loam. 
The substratum to a depth of 60 inches is light olive 
brown, calcareous loam. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 3 to 4 percent in the surface layer. This 
layer is slightly acid or medium acid unless limed. The 
subsoil has a medium supply of available phosphorus 
and a very low supply of available potassium. Tilth is 
good. 

Most areas are cultivated. If erosion is controlled, this 
soil is well suited to cultivated crops. It can be easily 
farmed on the contour and terraced because slopes are 
long and uniform. A conservation tillage system that 
leaves crop residue on the surface and a cropping 
sequence that includes grasses and legumes help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 

A few small areas remain in native hardwoods. This 
soil is suited to trees. The hazards or limitations that 
affect planting are slight if the proper species are 
selected and competing vegetation is controlled or 
removed. 

The capability subclass is lle. 


736C2—Lester loam, 5 to 9 percent long slopes, 
moderately eroded. This moderately sloping, well 
drained soil is on convex, narrow upland divides and side 
slopes. Areas are irregular in shape and range from 5 to 
40 acres in size. 


Typically, the surface layer is very dark grayish brown 
loam about 7 inches thick. It is mixed with streaks and 
pockets of brown clay loam subsoil material. The subsoil 
is brown and dark yellowish brown, friable clay loam 
about 20 inches thick. The substratum to a depth of 60 
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inches is yellowish brown, calcareous loam. In places, 
the surface layer has a lower content of organic matter 
and the subsoil contains more clay. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. The content of organic 
matter is about 2 to 3 percent in the surface layer. This 
layer is medium acid unless limed. The subsoil has a 
medium supply of available phosphorus and a very low 
supply of available potassium. Tilth is fair. 

Most areas are cultivated. If erosion is controlled, this 
soil is moderately suited to cultivated crops. It can be 
easily farmed on the contour and terraced because 
slopes are long and uniform. A conservation tillage 
system that leaves crop residue on the surface and a 
cropping sequence that includes grasses and legumes 
help to prevent excessive soil loss. Returning crop 
residue to the soil or regularly adding other organic 
material improves tilth and fertility and helps to prevent 
surface crusting. More intense management is needed 
on this soil than on the less eroded Lester soils to 
maintain productivity and improve tilth. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 

This soil is suited to trees. Eroded or formerly 
cultivated soils are better suited to conifers than 
hardwoods. The hardwood seedlings require a better site 
and grow better if planted on uncultivated soils. If trees 
are planted, competing vegetation can be controlled by 
careful site preparation or by cutting or spraying. 

The capability subclass is llle. 


822D2--Lamonli silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This strongly sloping, 
somewhat poorly drained soil is on convex upland side 
slopes near the upper end of drainageways. Areas are 
long and narrow and range from 15 to 40 acres in size. 


Typically, the surface layer is very dark gray silty clay 
loam about 7 inches thick. It is mixed with streaks and 
pockets of dark grayish brown subsoil material. The 
subsoil is about 41 inches thick. The upper part is dark 
grayish brown, very firm clay loam and clay. The lower 
part is grayish brown, very firm and firm clay loam. The 
substratum to a depth of 60 inches is grayish brown, 
mottled clay loam. In some small areas the subsoil is 
reddish and contains less clay. 

The Lamoni soil is slowly permeable. It has a seasonal 
high water table. Surface runoff is rapid. Available water 
capacity is high. The content of organic matter is about 
1.5 to 2.5 percent in the surface layer. This layer is 
strongly acid or medium acid unless limed. The subsoil 
has a low supply of available phosphorus and potassium. 
Tilth is poor. 

Most areas are cultivated. This soil is poorly suited to 
cultivated crops because of the hazard of further 
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erosion. It is moderately suited to hay and pasture. 
Erosion can be controlled by a conservation tillage 
system that leaves crop residue on the surface, contour 
farming, terraces, and a cropping sequence that includes 
grasses and legumes or by a combination of these. More 
intense management is needed on this soil than on the 
less eroded Lamoni soils to maintain productivity and 
improve tilth. 

If this soil is used for pasture, overgrazing or grazing 
during wet periods causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the soil and the pasture in 
good condition. 

The capability subclass is IVe. 


823—Ridgeport sandy loam, 0 to 2 percent slopes. 
This nearly level, somewhat excessively drained soil is 
on stream terraces. Areas are irregular in shape and 
range from 10 to 30 acres in size. 


Typically, the surface layer is very dark brown sandy 
loam about 8 inches thick. The subsurface layer is very 
dark brown sandy loam about 5 inches thick. The subsoil 
is about 25 inches thick. The upper part is dark brown 
and brown, very friable sandy loam and gravelly sandy 
loam. The lower part is dark yellowish brown, loose 
gravelly loamy sand. The substratum to a depth of 60 
inches is yellowish brown, calcareous gravelly sand. 

Permeability is moderately rapid in the upper part of 
the profile and very rapid in the lower part. Surface 
runoff is very slow. Available water capacity is low. The 
content of organic matter is about 2.0 to 2.5 percent in 
the surface layer. This layer is neutral or slightly acid. 
The subsoil has a low supply of available phosphorus 
and a very low supply of available potassium. Tilth is 
good. 

Most areas are cultivated. This soil is only moderately 
suited to cultivated crops because it tends to be 
droughty. A conservation tillage system that leaves crop 
rasidue on the surface conserves moisture. Returning 
crop residue to the soil or regularly adding other organic 
material conserves moisture, improves fertility, and helps 
to maintain tilth. 

If this soil is used for pasture, overgrazing causes 
surface compaction. Proper stocking rates and pasture 
rotation help to keep the pasture and the soil in good 
condition. 

The capability subclass is Ills. 


823B—Ridgeport sandy loam, 2 to 5 percent 
slopes. This gently sloping, somewhat excessively 
drained soil is on stream terraces. Areas are irregular in 
shape and range from 5 to 20 acres in size. 


Typically, the surface layer is very dark brown sandy 
loam about 8 inches thick. The subsurface layer is dark 
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brown sandy loam about 4 inches thick. The subsoil is 
brown and dark yellowish brown, very friable gravelly 
sandy loam about 24 inches thick. The substratum to a 
depth of 60 inches is light yellowish brown, calcareous 
gravelly coarse sand. 

Permeability is moderately rapid in the upper part of 
the profile and very rapid in the lower part. Surface 
runoff is slow. Available water capacity is low. The 
content of organic matter is about 2.0 to 2.5 percent in 
the surface layer. This layer is neutral or slightly acid. 
The subsoil has a low supply of available phosphorus 
and a very low supply of available potassium. Tilth is 
good. 

Most areas are cultivated. If erosion is controlled, this 
soil is moderately suited to cultivated crops. It tends to 
be droughty. A conservation tillage system that leaves 
crop residue on the surface, contour farming, and a 
cropping sequence that includes grasses and legumes 
help to prevent excessive soil loss. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility and tilth and conserves 
moisture. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 

The capability subclass is Ше. 


823C—Ridgeport sandy loam, 5 to 9 percent 
slopes. This moderately sloping, somewhat excessively 
drained soil is on stream terraces. Areas are irregular in 
shape and range from 5 to 15 acres in size. 


Typically, the surface layer is very dark grayish brown 
sandy loam about 10 inches thick. The subsoil is brown 
and dark yellowish brown, very friable gravelly sandy 
loam about 22 inches thick. The substratum to a depth 
of 60 inches is yellowish brown and light yellowish 
brown, calcareous sand and gravel. 

Permeability is moderately rapid in the upper part of 
the profile and very rapid in the lower part. Surface 
runoff is medium. Available water capacity is low. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. This layer is neutral or slightly acid. The 
subsoil has a low supply of available phosphorus and a 
very low supply of available potassium. Tilth is good. 

Most areas are cultivated. If erosion is controlled, this 
soil is moderately suited to cultivated crops. It tends to 
be droughty. A conservation tillage system that leaves 
crop residue on the surface, contour farming, terraces, 
and a cropping sequence that includes grasses and 
legumes help to prevent excessive soil loss. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility and tilth and conserves 
moisture. 

If this soil is used for pasture, overgrazing causes 
surface compaction and excessive runoff. Proper 
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stocking rates and pasture rotation help to keep the 
pasture and the soil in good condition. 
The capability subclass is Ше. 


828B—Zenor sandy loam, 2 to 5 percent slopes. 
This gently sloping, somewhat excessively drained soil is 
on upland knolls and side slopes in glacial outwash 
areas. Areas are irregular in shape and range from 5 to 
20 acres in size. 


Typically, the surface layer is very dark grayish brown 
sandy loam about 11 inches thick. The subsoil is dark 
brown and dark yellowish brown, very friable and loose 
sandy loam about 23 inches thick. The substratum to a 
depth of 60 inches is yellowish brown and light olive 
brown, calcareous gravelly sandy loam and gravelly 
loamy sand. 

included with this soil in mapping are a few small 
areas of Storden soils in similar positions on the 
landscape. These soils are calcareous. They make up 
about 5 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the Zenor soil and rapid in the lower part. Surface runoff 
is slow. Available water capacity is moderate. The 
content of organic matter is about 2 to 3 percent in the 
surface layer. This layer is neutral or slightly acid. The 
subsoil has a low supply of available phosphorus and a 
very low supply of available potassium. Tilth is good. 

Most areas are cultivated. if erosion is controlled, this 
soil is moderately suited to cultivated crops. It tends to 
be droughty. A conservation tillage system that leaves 
crop residue on the surface, contour farming, 
stripcropping, and a cropping sequence that includes 
grasses and legumes help to prevent excessive soil loss. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and tilth and 
conserves moisture. 

If this scil is used for pasture, overgrazing causes 
excessive runoff. Proper stocking rates and pasture 
rotation help to keep the pasture and the soil in good 
condition. 

The capability subclass is llle. 


828C2—Zenor sandy loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, somewhat 
excessively drained soil is on upland knolls and side 
slopes in glacial outwash areas. Areas are irregular in 
shape and range from 5 to 20 acres in size. 


Typically, the surface layer is dark brown sandy loam 
&bout 8 inches thick. It is mixed with streaks and 
pockets of brown subsoil material. The subsoil is about 
20 inches thick. It is brown and yellowish brown, very 
friable sandy loam that contains fine gravel. The 
substratum to a depth of 60 inches is yellowish brown 
and brownish yellow loamy sand in which the content of 
fine gravel is about 15 percent. 
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Included with this soil in mapping are a few small 
areas of Storden soils in similar positions on the 
landscape. These soils are calcareous. They make up 
about 15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the Zenor soil and rapid in the lower part. Surface runoff 
is medium. Available water capacity is moderate. The 
content of organic matter is about 1.0 to 1.5 percent in 
the surface layer. This layer is neutral or slightly acid. 
The subsoil has a low supply of available phosphorus 


and a very low supply of available potassium. Tilth is fair. 


Most areas are cultivated. If erosion is controlled, this 
soil is moderately suited to cultivated crops. It tends to 
be droughty. A conservation tillage system that leaves 
crop residue on the surface, contour farming, 
stripcropping, and a cropping sequence that includes 


grasses and legumes help to prevent excessive soil loss. 


Returning crop residue to the soil or regularly adding 
other organic material improves fertility and tilth and 
conserves moisture. More intense management is 
needed on this soil than on the less eroded Zenor soils 
to maintain productivity and improve tilth. 

If this soil is used for pasture, overgrazing causes 
excessive runoff. Proper stocking rates and pasture 
rotation help to keep the pasture and the soil in good 
condition. 

The capability subclass is Ille. 


829D2—Zenor-Storden complex, 9 to 14 percent 
slopes, moderately eroded. These strongly sloping 
soils are on upland side slopes in glacial outwash areas. 
The Zenor soil is somewhat excessively drained and the 
Storden soil well drained. Areas are irregular in shape 
and range from more than 5 to 10 acres in size. They 
are about 60 percent Zenor soil and 40 percent Storden 
soil. The two soils occur as areas so small or so 
intricately mixed that mapping them separately is not 
practical. 


Typically, the Zenor soil has a surface layer of dark 
brown sandy loam about 7 inches thick. It is mixed with 
some streaks and pockets of dark yellowish brown 
subsoil material. The subsoil is about 20 inches of dark 
yellowish brown, very friable loam and sandy loam. The 
substratum to a depth of 60 inches is yellowish brown, 
calcareous gravelly coarse sand. 

Typically, the Storden soil has a surface layer of dark 
brown, calcareous loam about 7 inches thick. It is mixed 
with some streaks and pockets of yellowish brown 
substratum material. The substratum to a depth of 60 
inches is yellowish brown and brownish yellow, 
calcareous loam. 

Permeability is moderately rapid in the upper part of 
the Zenor soil and rapid in the lower part. It is moderate 
in the Storden soil. Surface runoff is medium on both 
soils. Available water capacity is moderate in the Zenor 
soil and high in the Storden soil. The content of organic 
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matter is about 0.5 to 1.5 percent in the surface layer of 
both soils. The subsoil of the Zenor soil has a low supply 
of available phosphorus and a very low supply of 
available potassium. The substratum of the Storden soil 
has a very low supply of available phosphorus and 
potassium. Tilth is fair in both soils. 

Most areas are used for hay or pasture. These soils 
are suited to grasses and legumes. Proper stocking rates 
and pasture rotation help to keep the pasture and the 
soils in good condition. 

If cultivated crops are grown on these soils, further 
erosion is a hazard. It can be controlled by a 
conservation tillage system that leaves crop residue on 
the surface, contour farming, terraces, and a cropping 
sequence that includes grasses and legumes or by a 
combination of these. Returning crop residue to the soils 
or regularly adding other organic material improves 
fertility and tilth and conserves moisture. More intense 
management is needed on these soils than on the less 
eroded Zenor and Storden soils to maintain productivity 
and improve tilth. 

The capability subclass is IVe. 


956—Harps-Okoboji complex, 0 to 1 percent 
slopes. These level soils are in and around upland 
depressions. The poorly drained Harps soil is at the 
edge of small depressions. The very poorly drained 
Okoboji soil is in closed depressions. It is subject to 
ponding. Areas range from 10 to 50 acres in size. They 
are about 60 percent Harps soil and 40 percent Okoboji 
soil. The two soils occur as areas so small or so 
intricately mixed that mapping them separately is not 
practical. 


Typically, the Harps soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer is very 
dark gray loam about 12 inches thick. The subsoil is dark 
gray and gray, friable loam about 15 inches thick. The 
substratum to a depth of 60 inches is olive gray loam. 
The soil is calcareous throughout. 

Typically, the Okoboji soil has a surface layer of black 
silty clay loam about 8 inches thick. The subsurface layer 
is black silty clay loam about 16 inches thick. The 
subsoil is very dark gray and dark gray, firm silty clay 
loam about 24 inches thick. The substratum to a depth 
of 60 inches is olive gray, mottled, calcareous loam. 

Permeability is moderate in the Harps soil and 
moderately slow in the Okoboji soil. Both soils have a 
seasonal high water table. Surface runoff is very slow. 
Available water capacity is high in the Harps soil and 
very high in the Okoboji soil. The content of organic 
matter is about 4.5 to 5.5 percent in the surface layer of 
the Harps soil and 9.0 to 11.0 percent in the surface 
layer of the Okoboji soil. The subsoil of both soils has a 
very low supply of available phosphorus. The subsoil of 
the Harps soil has a very low supply of available 
potassium, and the subsoil of the Okoboji soil has a low 
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supply of available potassium. Tilth is good in the Harps 
soil and fair in the Okoboji soil. 

Most areas have been drained and are cultivated. 
These soils are moderately suited to corn, soybeans, 
and other cultivated crops and to grasses for hay and 
pasture. In undrained areas they are well suited to 
wetland wildlife habitat. The ponding and excess lime 
limit crop production. An early frost in fall is also a 
concern. Surface water intakes or surface drains help to 
prevent the crop damage caused by the ponding. À 
subsurface drainage system and ditches also remove 
excess water. Iron chlorosis and damage from herbicide 
carryover are common if soybeans are planted on the 
Harps soil. Selecting the proper variety of soybeans and 
applying herbicides and fertilizer minimize these 
problems. 

If these soils are used for pasture, overgrazing or 
grazing during wet periods causes surface compaction 
and poor tilth. In depressions, most legumes are 
drowned in the spring and winter killing is a hazard. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soils in good condition. 

The capability subclass is Illw. 


993D2—Gara-Armstrong complex, 9 to 14 percent 
slopes, moderately eroded. These strongly sloping, 
moderately well drained and somewhat poorly drained 
soils are on convex hillsides in the uplands. The 
Armstrong soil generally is upslope from the Gara soil. 
Areas are long and narrow and range from 5 to 20 acres 
in size. They are about 60 percent Gara soil and 40 
percent Armstrong soil. The two soils occur as areas so 
small or so intricately mixed that mapping them 
separately is not practical. 


Typically, the Gara soil has a surface layer of dark 
grayish brown and brown loam about 8 inches thick. The 
subsoil is yellowish brown and grayish brown, firm clay 
loam about 38 inches thick. The substratum to a depth 
of 60 inches is olive brown and yellowish brown clay 
loam. 

Typicaily, the Armstrong soil has a surface layer of 
very dark grayish brown and brown silt loam about 7 
inches thick. The upper part of the subsoil is brown and 
reddish brown, firm clay about 23 inches thick. The lower 
part to a depth of 60 inches is mottied yellowish red, 
grayish brown, and light gray clay loam. 

The Gara soil is moderately slowly permeable. The 
Armstrong soil is slowly permeable. It has a seasonal 
high water table and is seepy during wet periods. 
Surface runoff is rapid on both soils. Available water 
capacity is high in the Gara soil and moderate in the 
Armstrong soil. The content of organic matter is about 
0.5 to 1.5 percent in the surface layer of both soils. This 
layer is medium acid unless limed. The subsoil has a low 
or very low supply of available phosphorus and a very 
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low supply of available potassium. Tilth is good in the 
Gara soil and fair in the Armstrong soil. 

Most areas are used for pasture, hay, or row crops. 
These soils are moderately suited or poorly suited to 
corn, soybeans, and small grain. They are moderately 
suited to grasses and legumes for hay and pasture. If 
row crops are grown, further erosion is a hazard. Row 
crops can be grown in some years, however, if erosion is 
controlled. Terraces, contour farming, and a 
conservation tillage system that leaves crop residue on 
the surface help to control erosion. In some areas 
contour farming and terracing are practical, but they are 
not so practical in undulating areas where slopes are 
short. If terraces are built, cuts should not expose the 
clayey subsoil. Seepage can occur in terrace channels. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to maintain 
tilth, and increases the rate of water infiltration. More 
intense management is needed on these soils than on 
the less eroded Gara and Armstrong soils to maintain 
productivity and improve tilth. 

A cover of pasture plants or hay is effective in 
controlling erosion. Permanent pastures can be improved 
by renovating and reseeding. If permanent pastures are 
improved, the content of organic matter slowly increases 
in these moderately eroded soils. In seepy areas on the 
upper slopes, pasture management is difficult in spring 
and early in summer. Overgrazing or grazing when the 
soils are wet causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soils 
in good condition. 

These soils are suited to trees. The hazards or 
limitations that affect planting are slight in areas of the 
Gara soil if the proper species are selected. Because 
they do not survive well in areas of the Armstrong soil, 
seedlings should be planted at close intervals. 

The capability subclass is IVe. 


993E—Gara-Armstrong complex, 14 to 18 percent 
slopes. These moderately steep, moderately well 
drained and somewhat poorly drained soils are on 
convex hillsides in the uplands. Areas are long and 
narrow and range from 10 to 30 acres in size. They are 
about 40 percent Gara soil and 40 percent Armstrong 
Soil. The two soils occur as areas so small or so 
intricately mixed that mapping them separately is not 
practical. 


Typically, the Gara soil has a surface layer of very 
dark brown loam about 6 inches thick. The subsurface 
layer is dark grayish brown loam about 4 inches thick. 
The subsoil to a depth of 60 inches is mottled yellowish 
brown and light olive brown, firm clay loam. 

Typically, the Armstrong soil has a surface layer of 
very dark gray silt loam about 4 inches thick. The 
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subsurface layer is dark grayish brown silt loam about 4 
inches thick. The upper part of the subsoil is brown, firm 
and friable clay loam. The next part is brown, yellowish 
red, and strong brown, firm clay and clay loam. The 
lower part to a depth of 60 inches is mottled light 
brownish gray and yellowish brown, firm clay loam. 

Included with these soils in mapping аге small areas of 
the somewhat poorly drained Lamoni soils on the upper 
side slopes. These included soils are less sloping than 
the Gara and Armstrong soils. They make up about 20 
percent of the map unit. 

The Gara soil is moderately slowly permeable. The 
Armstrong soil is slowly permeable. It has a seasonal 
high water table and is seepy during wet periods. 
Surface runoff is rapid on both soils. Available water 
capacity is high in the Gara soil and moderate in the 
Armstrong soil. The content of organic matter is about 1 
to 2 percent in the surface layer of both soils. This layer 
is medium acid unless limed. The subsoil has a low or 
very low supply of available phosphorus and a very low 
supply of available potassium. Tilth is good in the Gara 
soil and fair in the Armstrong soil. 


Soil survey 


Most areas are used for pasture or hay. These soils 
generally are unsuited to cultivated crops because of a 
severe hazard of erosion. If the soils are used for 
pasture, overgrazing causes surface compaction and 
excessive runoff. Proper stocking rates help to keep the 
pasture and the soils in good condition. 

Small areas remain in native hardwoods. These soils 
are suited to trees. Because they do not survive well in 
areas of the Armstrong soil, seedlings should be planted 
at close intervals. Thinning the stand helps to provide 
adequate growing space for the surviving trees. Carefully 
selecting sites for logging trails or field lanes helps to 
control erosion. Because of the moderately steep slope, 
operating some equipment is difficult or hazardous. 

The capability subclass is Vle. 


1220—Nodaway silt loam, channeled, 0 to 2 
percent slopes. This nearly level, moderately well 
drained soil is on first bottoms adjacent to meandering 
streams or curving old stream channels (fig. 13). It is 
subject to flooding. Areas are long and narrow and range 
from 20 to 100 acres in size. 


Figure 13.—An area of Nodaway silt loam, channeled, 0 to 2 percent slopes. 


Dallas County, lowa 


Typically, the surface layer is very dark grayish brown 
silt loam about 10 inches thick. The next 12 inches is 
very dark grayish brown and dark grayish brown silt 
loam. The substratum to a depth of 60 inches is very 
dark grayish brown silt loam that has thin strata of sand 
throughout. 

Included with this soil in mapping are areas of the 
poorly drained Colo soils. These soils are in old stream 
channels and low lying areas that have not received 
recent deposits of silty sediment. They make up about 
20 percent of the map unit. 

The Nodaway soil is moderately permeable. It has а 
seasonal high water table. Surface runoff is slow. 
Available water capacity is very high. The content of 
organic matter is about 2 to 3 percent in the surface 
layer. Typically, this layer is neutral. The substratum has 
a medium supply of available phosphorus and 
potassium. Tilth is good. 

Most areas are used for permanent pasture or support 
trees. A few areas between old channels are cultivated. 
Because of the flooding and the numerous old stream 
channels and oxbows, this soil generally is unsuitable for 
cultivated crops and hay. it is moderately suited to 
pasture. Trees should be removed, channels 
straightened or filled, levees built, and drainage ditches 
dug before the soil can be cropped. Measures that 
protect the pasture and trees from floodwater are also 
needed. 

The capability subclass is Vw. 


1314—Hanlon-Spillville complex, channeled, 0 to 2 
percent slopes. These nearly level, moderately well 
drained and somewhat poorly drained soils are on first 
bottoms adjacent to the major streams and rivers. They 
are subject to flooding. Areas generally are dissected by 
old stream channels and oxbows. They are long and 
wide and range from 40 to more than 100 acres in size. 
They are about 50 percent Hanlon soil and 30 percent 
Spiliville soil. The two soils occur as areas so intricately 
mixed that mapping them separately is not practical. 


Typically, the Hanlon soil has a surface layer of very 
dark brown fine sandy loam about 10 inches thick. The 
subsurface layer is very dark grayish brown fine sandy 
loam about 20 inches thick. The subsoil is very dark 
grayish brown fine sandy loam about 20 inches thick. 
The substratum to a depth of 60 inches is dark grayish 
brown fine sandy loam. 

Typically, the Spillville soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer is very 
dark brown loam about 36 inches thick. The substratum 
to a depth of 60 inches is very dark grayish brown loam. 

Included with these soils in mapping are small areas of 
the poorly drained Coland soils and areas of excessively 
drained, stratified sandy soils in old stream channels and 
on low lying parts of the landscape. These included soils 
make up about 20 percent of the map unit. 
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Permeability is moderately rapid in the Hanlon soil and 
moderate in the Spillville soil. Both soils have a seasonal 
high water table. Surface runoff is slow. Available water 
capacity is high. The organic matter content is about 2 to 
3 percent in the surface layer of the Hanlon soil and 4 to 
5 percent in the surface layer of the Spillville soil. The 
surface layer of both soils is neutral. The subsoil of the 
Hanlon soil has a very low supply of available 
phosphorus and potassium. The substratum of the 
Spillville soil has a low supply of available phosphorus 
and a very low supply of available potassium. 

Most areas are pasture or are idle land. These soils 
generally are unsuitable for cultivation. Trees should be 
removed, channels straightened or filled, levees built, 
and drainage ditches dug before the soils can be 
cropped. Measures that protect pasture and trees from 
floodwater are also needed. 

The capability subclass is Vw. 


1585—Spiliville-Coland complex, channeled, 0 to 2 
percent slopes. These nearly level, somewhat poorly 
drained and poorly drained soils are on bottom land 
along narrow, meandering stream tributaries. They are 
subject to flooding. Areas are long and narrow and range 
from 20 to 100 acres in size. They are about 60 percent 
Spillville soil and 40 percent Coland soil. The two soils 
occur as areas so intricately mixed that mapping them 
separately is not practical. 


Typically, the Spillville soil has a surface layer of very 
dark brown loam about 10 inches thick. The subsurface 
layer is very dark grayish brown loam about 26 inches 
thick. The substratum to a depth of 60 inches is brown 
loam. 

Typically, the Coland soil has a surface layer of black 
clay loam about 10 inches thick. The subsurface layer is 
black and very dark gray clay loam about 26 inches 
thick. The substratum to a depth of 60 inches is olive 
gray, mottled loam. 

These soils are moderately permeable. They have a 
seasonal high water table. Surface runoff is slow. 
Available water capacity is high in the Spillville soil and 
very high in the Coland soil. The content of organic 
matter is about 4 to 5 percent in the surface layer of the 
Spillville soil and 5 to 7 percent in the surface layer of 
the Coland soil. The surface layer of both soils is neutral. 
The substratum has a low supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas аге used for pasture. Measures that 
reduce the wetness and help to prevent flooding improve 
pastures. Overgrazing or grazing when the soils are wet 
causes surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soils in good condition. 
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Figure 14.--А large sand and gravel pit on a stream terrace. 


These soils generally are unsuitable for cultivation. 
Trees should be removed, channels straightened or 
filled, levees built, and drainage ditches dug before the 
soils can be cropped. 

The capability subclass is Vw. 


5010—Pits, sand and gravel. These are open pits 
from which sand and gravel have been removed (fig. 14). 
They are 20 to more than 30 feet deep. Many are still 
being mined, but in some areas where the sand and 
gravel strata have been exhausted, they are inactive. 
Areas are irregular in shape and commonly are 5 to 40 
acres in size. A few are 100 acres in size. 

Permeability varies but generally is moderately rapid to 
very rapid. Typically, reaction ranges from strongly acid 
to neutral. 

Water accumulates in some of the pits. Many of the 
inactive pits provide habitat for fish and are used for 
fishing. Many, however, are on private property and are 
not open to the public. 


No capability class or subclass is assigned. 


5040—Orthents, loamy. These are level to strongly 
sloping soils that have been used as borrow areas for 
construction. Many of these areas are along Interstate 
80. In some areas the original soil has been removed to 
a depth of 5 to 20 feet or more. The soils range from 
somewhat excessively drained to moderately well 
drained, depending on the kind of material from which 
they were derived and the condition of the restored 
borrow area. Areas typically range from 6 to 50 acres in 
size. 


Typically, the upper 5 feet is light olive brown, friable 
and firm, calcareous loam. In many areas cobbles and 
pebbles are on the surface. In some areas the color is 
olive gray. In other areas the texture is sandy loam. 
About 4 to 10 inches of topsoil has been redistributed, 
oftén unevenly, throughout some borrow areas. This 
topsoil is very dark gray to dark brown. 


Dallas County, lowa 


Included with these soils in mapping are small areas of 
sand and some areas where the soil material is very 
firm. Also included are a few covered areas that were 
once dumps ог landfills. 

Permeability varies, depending on the texture and 
density of the soils. Soils that were once buried 5 to 20 
feet or more beneath the surface have less pore space 
and are more dense than the original surface layer. 
Available water capacity is moderate or low. Surface 
runoff ranges from slow to rapid. Unless the topsoil has 
been redistributed, the content of organic matter is very 
low. As a result, preparing a good seedbed is difficult 
and droughtiness is a limitation. Reaction varies in the 
surface layer. In most areas the supply of available 
phosphorus and potassium is very low. 

Most areas are idle land near highways. These soils 
commonly are not suited to cultivated crops. They are 
better suited to small grain and to grasses and legumes 
for hay and pasture. The areas where topsoil has been 
redistributed are better suited to corn and soybeans than 
the other areas. Erosion is a moderate or severe hazard 
if the more sloping areas are cultivated. A conservation 
tillage system that leaves crop residue on the surface 
helps to prevent excessive soil loss. Also, other 
measures that stabilize the soils are needed. 

No capability class or subclass is assigned. 


5060—Pits, clay. These are pits from which shale has 
been mined for use in brick and tile manufacturing. 
Areas are rectangular and range from 10 to 80 acres in 
size. 


Most of the pits are abandoned. They support little or 
no vegetation and are used as dumps or landfills. In the 
pits still being mined, the water level should be lowered 
by pumps. Some of the larger pits contain permanent 
ponds. 

No capability class or subclass is assigned. 


prime farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in providing the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cropland, 
pasture, woodland, or other land, but it is not urban and 
built-up land or water areas. It either is used for food or 
fiber or is available for those uses. The soil qualities, 
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growing season, and moisture supply are those needed 
for a well managed soil economically to produce a 
sustained high yield of crops. Prime farmland produces 
the highest yields with minimal inputs of energy and 
economic resources, and farming it results in the least 
damage to the environment. 


Prime farmland usually has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable, and the level of acidity or alkalinity is 
acceptable. Prime farmland has few or no rocks and is 
permeable to water and air. It is not excessively erodible 
or saturated with water for long periods and is not 
frequently flooded during the growing season. The slope 
ranges mainly from 0 to 6 percent. More detailed 
information about the criteria for prime farmland is 
available at local offices of the Soil Conservation 
Service. 


About 258,000 acres throughout Dallas County, or 
nearly 68 percent of the total acreage, meets the 
requirements for prime farmland. About 252,000 acres of 
this land is used for crops, mainly corn and soybeans. 
The crops grown on this land account for an estimated 
two-thirds of the local farm income each year. 


A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, are droughty, cannot be easily 
cultivated, and generally are less productive. 


The map units that are considered prime farmland in 
Dallas County are listed in this section. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described in the section “Detailed 
soil map units.” 


Some soils that have a seasonal high water table and 
soils that are frequently flooded qualify for prime 
farmland only in areas where these limitations have been 
overcome by a drainage system or flood control. The 
need for these measures is indicated in parentheses 
after the name of these soils on the following list. Onsite 
evaluation is needed to determine whether or not these 
limitations have been overcome by corrective measures. 

The map units that meet the requirements for prime 
farmland are: 


7 Wiota silt loam, 1 to 3 percent slopes 
8B Judson silty clay loam, 2 to 5 percent slopes 
118 Colo-Ely silty clay loams, 2 to 5 percent 


slopes (where the Colo soil is drained and 
protected from flooding) 

278 Terril loam, 2 to 5 percent slopes 

55 Nicollet loam, 1 to 3 percent slopes 
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76B 
80B 
88 
95 
107 
133 
135 
138B 
168B 
169B 
175B 


201B 


203 


Ladoga silt loam, 2 to 5 percent slopes 
Clinton silt loam, 2 to 5 percent slopes 

Nevin silty clay loam, 0 to 2 percent slopes 
Harps loam, 0 to 2 percent slopes (where 
drained) 

Webster silty clay loam, 0 to 2 percent slopes 
(where drained) 

Colo silty clay loam, 0 to 2 percent slopes 
(where drained) 

Coland clay loam, O to 2 percent slopes 
(where drained) 

Clarion loam, 2 to 5 percent slopes 

Hayden loam, 2 to 5 percent slopes 

Clarion loam, 2 to 5 percent long slopes 
Dickinson fine sandy loam, 1 to 5 percent 
slopes 

Coland-Terril complex, 2 to 5 percent slopes 
(where the Coland soil is drained and protect- 
ed from flooding) 

Cylinder loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes 


220 
259 
308 
308B 


325 
368 


370B 


485 
507 


536 


566B 
736B 


Nodaway silt loam, 0 to 2 percent slopes 
Biscay clay loam, 32 to 40 inches to sand 
and gravel, 0 to 2 percent slopes (where 
drained) 

Wadena loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes 

Wadena loam, 32 to 40 inches to sand and 
gravel, 2 to 5 percent slopes 

Le Sueur loam, 0 to 2 percent slopes 
Macksburg silty clay loam, 0 to 2 percent 
slopes 

Sharpsburg silty clay loam, 2 to 5 percent 
slopes 

Spillville loam, 0 to 2 percent slopes 

Canisteo silty clay loam, 0 to 2 percent 
slopes (where drained) 

Hanlon fine sandy loam, O to 2 percent 
slopes (where protected from flooding) 
Moingona loam, 2 to 6 percent slopes 

Lester loam, 2 to 5 percent long slopes 


51 


use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It сап be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
and use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
запа and gravel, roadfill, and topsoil. They can use it to 
dentify areas where bedrock, wetness, or very firm soil 
ayers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
thers may also find this survey useful. The survey can 
ielp them plan the safe disposal of wastes and locate 
ites for pavements, sidewalks, campgrounds, 
laygrounds, lawns, and trees and shrubs. 


ops and pasture 


General management needed for crops and pasture is 
uggested in this section. The crops or pasture plants 
est suited to the soils are identified; the system of land 
apability classification used by the Soil Conservation 
@rvice is explained; and the estimated yields of the 
yain crops and hay and pasture plants are listed for 
ach soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

In 1976, more than 354,000 acres in Dallas County 
was farmland, according to the 1977 lowa Agriculture 
Statistics. Of this total, about 26,000 acres was used for 
pasture; 253,000 acres for row crops, mainly corn and 
soybeans; 10,000 acres for close-grown crops, mainly 
oats; and 12,000 acres for hay. The rest was idle. 

The paragraphs that follow describe the main 
management concerns in the areas used for crops and 
pasture. 

Soil erosion is the major problem on about 35 percent 
of the cropland and pasture in Dallas County. If the 
slope is more than 2 percent, water erosion is a hazard. 
Clarion, Hayden, Sharpsburg, and Wadena soils, for 
example, have slopes of more than 2 percent, and are 
subject to erosion. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is 
incorporated into a plow layer. Loss of the surface layer 
is especially damaging on soils with a clayoy subsoil, 
such as Adair soils. Erosion also reduces the productivity 
of soils that tend to be droughty, such as Zenor soils. 
Second, erosion on farmland can result in pollution of 
streams by sediment. Control of erosion improves the 
quality of water for municipal use, for recreation, and for 
fish and wildlife by minimizing the pollution of streams. 

Erosion control provides a protective plant cover, 
reduces the runoff rate, and increases the infiltration 
rate. À cropping system that keeps a plant cover on the 
surface for extended periods can hold soil losses to an 
amount that will not reduce the productive capacity of 
the soils. On livestock farms, where part of the acreage 
is pasture and hayland, including legumes and grasses in 
the cropping system not only provides nitrogen and 
improves tilth for the following crops but also reduces 
the risk of erosion on the more sloping soils. 
Management practices that help to prevent surface 
compaction and severe gully erosion are especially 
important on steep soils, such as Hayden and Storden 
soils (fig. 15). 
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Figure 15.—Gully erosion in an overgrazed area of Storden solls. 


In most areas of the gently sloping Clarion, Hayden, 
and Lester soils, slopes are so short and irregular that 
contour farming or terracing is not practical. On these 
soils a cropping system that provides a protective plant 
cover or a conservation tillage system is needed to 
control erosion. A conservation tillage system that leaves 
crop residue on the surface increases the infiltration rate, 
reduces the runoff rate, and helps to control erosion. No- 
tillage for corn and soybeans, which is becoming 
common on an increasing acreage, is effective in 
controlling erosion in the more sloping areas. It is 
effective on most of the soils in Dallas County. 

Following are examples of the major kinds of 
conservation tillage. No-tillage is a system in which the 
seedbed is prepared and the seed planted in one 
operation. The surface is disturbed only in the immediate 
area of the planted seed row. A protective cover of crop 
residue is left on at least 90 percent of the soil surface. 
Till-plant also is a system in which the seedbed is 
prepared and the seed planted in one operation. Tillage 


is limited to a strip not wider than one-third of the row. A 
protective cover of crop residue is left on two-thirds of 
the surface. Chisel-disk or rotary tillage is a system in 
which the soil is loosened throughout the field and crop 
residue is partly incorporated into the soil. Preparing the 
seedbed and planting can be one or separate 
operations. Conservation tillage is not effective unless 
enough crop residue is left on the surface after planting 
to control erosion. 

Terraces and diversions reduce the length of slopes 
and the hazards of runoff and erosion (fig. 16). They are 
most practical on the deep, well drained soils that have 
regular slopes. In some areas Clarion, Ladoga, 
Sharpsburg, and Storden soils are suitable for terraces 
and diversions. 

Contour farming and stripcropping help to control 
erosion. They are most effective in areas where slopes 
are smooth and uniform, such as some areas of the 
sloping Clarion, Ladoga, Sharpsburg, and Storden soils. 


Dallas County, lowa 
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Figure 16.—Grassed back slope terraces. 


Wind erosion is a hazard on most of the soils in the 
county that аге not protected by a plant cover. It is most 
severe in areas that have been cropped to soybeans. It 
can damage soils in a few hours if winds are strong and 
the soils are dry and have no plant cover or surface 
mulch. Maintaining a plant cover or a surface mulch or 
keeping the surface rough through proper tillage 
minimizes the damage caused by wind erosion. 
Windbreaks made up of suitable trees and shrubs, such 
as Tatarian honeysuckle and eastern white pine, also 
help to control wind erosion. 


Information about the design of erosion control 
practices for each kind of soil is contained in the 
Technical Guide, available in local offices of the Soil 
Conservation Service. 


Soil drainage is needed on about 28 percent of the 
acreage used for crops and pasture in the county. Some 
soils, such as the Okoboji, are naturally so wet that the 
production of the commonly grown crops generally is not 
possible. Most areas of these soils are drained, however, 
and аге presently being cropped. Unless a drainage 
system is installed, the poorly drained soils are so wet 
that crops are damaged in most years. Examples are 
Biscay, Canisteo, Coland, Colo, Harps, and Webster 
soils. 


The design of both surface and subsurface drainage 
systems varies with the kind of soil. A combination of tile 
drainage and tile intakes is needed in most areas of the 
very poorly drained soils that are intensively row 
cropped. In some areas a surface drainage system also 
is needed. A tile drainage system generally is adequate 
in areas of the poorly drained soils. Drains should be 
more closely spaced in the slowly permeable soils than 
in the more rapidly permeable soils. Finding adequate 
outlets for tile drainage systems is difficult in many areas 
of Okoboji soils. 

Information about the design of drainage systems for 
each kind of soil is contained in the Technical Guide, 
available in local offices of the Soil Conservation 
Service. 

Soil fertility is affected by reaction and by the content 
of plant nutrients. It is low in the subsoil of most of the 
soils in Dallas County. Most of the prairie soils, such as 
Canisteo, Clarion, Nicollet, and Webster, have a very low 
supply of available phosphorus and potassium. The 
forested soils, such as Clinton, Hayden, and Lindley, 
have a medium or high supply of available phosphorus 
and a very low supply of available potassium. 

The inherent level of nitrogen available to plants is 
related to the content of organic matter. Prairie soils 
typically have a medium or high content of organic 
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matter. The poorly drained and very poorly drained soils, 
such as Canisteo, Coland, Colo, Okoboji, and Webster, 
have a high or very high content of organic matter. 
Forested soils typically have a low content of organic 
matter. 

The soils in the county typically range from strongly 
acid to moderately alkaline. The mildly alkaline to 
moderately alkaline soils, such as Canisteo, Harps, and 
Storden, have free carbonates in the surface layer. A 
high pH level or alkaline conditions reduce the level of 
available phosphorus and micronutrients. The forested 
soils and soils that formed in loess or Kansan till have a 
lower pH level than prairie soils. Applications of lime may 
be needed on these soils. Applications of lime and 
fertilizer should be based on the results of soil tests, on 
the need of the crop, and on the expected level of 
yields. The Cooperative Extension Service can help in 
determining the kinds and amounts of fertilizer and lime 
needed. 

Soil tilth is an important factor in germination and 
emergence of seeds and in the infiltration of water into 
the soil. Soils with good tilth are granular and porous. 

In most of the soils in the county, tilth is good. 
Management practices that maintain or increase the 
content of organic matter improve tilth and soil structure. 

Tilth is poorer in the forested soils, such as Clinton 
and Hayden, than in the prairie soils. It also is роогег in 
silty soils. If the forested or silty soils are cultivated when 
wet, they tend to become very cloddy when dry. As a 
result, preparing a good seedbed is difficult. The 
formation of a crust reduces the infiltration rate and 
increases the runoff rate and the risk of erosion. 
Returning crop residue to the soil and regularly adding 
manure and other organic material improve the soil 
structure and help to prevent surface crusting. 

Applications of herbicide may be needed to control 
weeds in the areas used for crops and pasture. The 
need for herbicides and the rate of application are 
affected by the organic matter content, the pH level, 
carbonates, and soil texture. 

In the areas used for pasture, the most common 
species are bromegrass, bluegrass, reed canarygrass, 
orchardgrass, switchgrass, big bluestem, indiangrass, 
alfalfa, crownvetch, red clover, and ladino clover. 

Forage production can be enhanced by management 
practices. The management needed on established 
stands includes applications of fertilizer, control of weeds 
and brush, rotation and deferred grazing in a full-season 
grazing system, proper stocking rates, and adequate 
livestock watering facilities. Erosion is a severe hazard if 
the protective plant cover is destroyed when the more 
sloping areas of pasture and hayland are renovated. If 
cultivated crops are grown prior to seeding, soil losses 
can be reduced by a system of conservation tillage that 
leaves crop residue on the surface, contour farming, and 
grassed waterways. Interseeding grasses and legumes 
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into the existing sod eliminates the need for destroying 
the plant cover during seedbed preparation. 


ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is smail. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land сара Шу classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 
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Capability classes, the broadest groups, аге 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class 1 soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, lle. The letter ө 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 6. The capability classification 
of each map unit is given in the section ‘Detailed soil 
map units.” 


woodland management and productivity 


Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 
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The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; #, toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; 7, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, and r. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on the soil 
characteristics that affect the development of treo roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees; of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
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are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, reduce 
energy requirements, and provide food and cover for 
wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


The soils of the survey area аге rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
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recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 
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wildlife habitat 


George А. Cox, wildlife biologist, lowa Conservation Commission, 
helped prepare this section. 


Dallas County provides habitat for many kinds of 
wildlife. These wildlife species enhance the economy, 
the opportunity for recreation, and esthetic values. 

The riparian growth adjacent to the Raccoon River 
and its tributaries provides woodland habitat for white- 
tailed deer, squirrel, red fox, raccoon, coyote, opossum, 
and a wide variety of birds. The riparian areas commonly 
are extremely rough and irregular. They are hazardous to 
livestock and are unsuitable for crops. The undisturbed 
vegetation, however, provides excellent wildlife habitat. 
The rivers are the habitat of mink, beaver, muskrat, and 
other furbearers. | 

Because of the recent glaciation, the northern part of 
the county is generally level to gently rolling. It has many 
enclosed depressions. It is dominated by intensive 
cropping and livestock production. The number of upland 
wildlife species, such as ring-necked pheasant, bobwhite 
quail, meadowlark, songbirds, cottontail rabbit, and other 
mammals, is limited because of the intensive farming. 
During periods of snowmelt and spring rains, the closed 
depressions provide seasonal wetland habitat for 
numerous waterfowl and shore birds. Plover, killdeer, 
sandpipers, and herons are frequently observed in the 
spring. The more permanent marshes, of which only a 
few remain, provide limited nesting opportunity for 
mallard and blue-winged teal. The timberland adjacent to 
the rivers provides good nesting and brooding habitat for 
wood ducks. 

In the southern part of the county, where the soils are 
steeper or more rolling, ring-necked pheasant and 
bobwhite quail are in greater numbers than in the 
northern part because of more timberland and brushy 
waterways. The wildlife population is higher because of 
the diverse habitats. 

Many areas in the county are already suitable for 
wildlife habitat, but many more could be developed for 
wildlife. This development would increase the 
opportunities for recreation and the esthetic and 
economic benefits. Small, odd-shaped areas that have 
little value as farmland could be developed as habitat for 
wildlife. If properly managed, the soils of all capability 
classes support good wildlife habitat. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
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planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, orchardgrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
dogwood, hickory, blackberry, and elderberry. Examples 
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of fruit-producing shrubs that are suitable for planting on 
soils rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants turnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite, pheasant, meadowlark, field sparrow, 
cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, woodcock, thrushes, woodpeckers, squirrels, gray 
fox, raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties” section. 
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Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not síte specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
Survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered sight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
Structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
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shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected, fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
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slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 
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Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landtill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materlals 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil pérforms in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of tho soil) and shrink-swell potential. 


Dallas County, lowa 


Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated /а/г are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They агв wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to Бе sand and gravel. 

Торвой is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
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40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils are not so wet 
that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
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compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders or organic matter. A high water 
table affects the amount of usable material. It also 
affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as a high content of calcium carbonate. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 


available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances, such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates аге 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability reters to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity reters to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
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capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the vatue, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
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They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops сап be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soll and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate гипой 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 
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The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Sails having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams and by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 


High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates аге based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. À water table 
that is seasonally high for less than 1 month is not 
indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward ог 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 


freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (21). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 18, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. Ап 
example is Мо со), 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Udoll (Ud, meaning 
humid, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Hapludolls (Hap/, meaning 
minimal horizonation, plus udolls, the suborder of the 
Mollisols that have a udic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitior to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Hapludolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic Typic 
Hapludolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the 5о/ Survey Manual (79). Many 
of the technical terms used in the descriptions are 
defined in So// Taxonomy (21). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section ‘Detailed soil map units.” 


Adair series 


The Adair series consists of somewhat poorly drained, 
slowly permeable soils on convex side slopes in the 
uplands. The upper part of these soils formed in a thin 
layer of loess or pedisediments, and the underlying 
paleosol formed in glacial till. The native vegetation was 
prairie grasses. Slope ranges from 9 to 18 percent. 

The Adair soils in this county are a taxadjunct to the 
series because their dark surface layer is too thin to 
qualify as a mollic epipedon. 
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Adair soils are similar to Lamoni soils and are 
commonly adjacent to Lamoni, Sharpsburg, and Shelby 
soils. Lamoni soils do not have hue of 5YR or 7.5YR in 
the matrix of the upper part of the Bt horizon. They are 
upslope from the Adair soils. Sharpsburg soils formed in 
loess. They are upslope from the Adair soils. Shelby 
soils are downslope from the Adair soils. Also, their Bt 
horizon has a lower content of clay. 

Typical pedon of Adair clay loam, in an area of Shelby- 
Adair clay loams, 9 to 14 percent slopes, moderately 
eroded; 850 feet north and 400 feet east of the 
southwest corner of sec. 36, T. 78 N., R. 28 W. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
clay loam (28 percent clay), dark grayish brown 
(10YR 4/2) dry; mixed with some streaks and 
pockets of reddish brown (5YR 4/4) subsoil 
material; moderate fine subangular blocky structure; 
friable; slightly acid; clear smooth boundary. 

Bti—6 to 13 inches; reddish brown (5YR 4/4) clay loam 
(36 percent clay); many fine distinct yellowish red 
(БҮВ 4/6) mottles; moderate fine subangular blocky 
structure; firm; thin discontinuous brown (7.5YR 4/2) 
clay films on faces of peds; medium acid; gradual 
smooth boundary. 

Bt2—13 to 20 inches; reddish brown (5YR 4/4) clay (45 
percent clay); common fine distinct yellowish red 
(БҮВ 5/6) and few fine distinct grayish brown (10YR 
5/2) mottles; moderate medium subangular blocky 
structure; very firm; thin continuous brown (7.5YR 
4/2) clay films on faces of peds; slightly acid; 
gradual smooth boundary. 

Bt3—20 to 27 inches; brown (10ҮН 5/3) clay (45 
percent clay); common fine distinct yellowish red 
(5YR 4/6) and few fine distinct grayish brown (10YR 
5/2) mottles; weak medium prismatic structure 
parting to moderate medium subangular blocky; very 
firm; thin continuous brown (7.5YR 4/2) clay films 
on faces of peds; slightly acid; diffuse smooth 
boundary. 

Bt4—27 to 44 inches; grayish brown (10YR 5/2) clay (45 
percent clay); many fine distinct yellowish brown 
(10YR 5/6) and few medium distinct light brownish 
gray (2.5Y 6/2) mottles; weak medium prismatic 
structure parting to weak medium subangular blocky; 
very firm; thin continuous brown (7.5YR 4/2) clay 
films on faces of peds; few manganese concretions; 
slightly acid; diffuse smooth boundary. 

Bt5—44 to 60 inches; mottled yellowish brown (10YR 
5/4), light gray (5Ү 6/1), and strong brown (7.5YR 
5/8) clay loam (45 percent clay); weak medium 
prismatic structure; very firm; thin discontinuous 
brown (7.5YR 4/2) clay films on faces of peds; 
neutral. 


The thickness of the solum ranges from 40 to 65 
inches. The depth to free carbonates ranges from 48 to 
72 inches. 


Soil survey 


The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is clay loam, silty clay loam, loam, or 
silt loam. In some pedons a stone line is at the boundary 
of the A and Bt horizons. The content of clay in the Bt1 
and Bt2 horizons is as high as 56 percent. These 
horizons have hue of 7.5YR or 5YR, value of 3 to 5, and 
chroma of 4 to 6. The Bt horizon has few to many 
mottles with hue of 10YR, 2.5Y, or 5YR, value of 4 or 5, 
and chroma of 3 to 6. 


Armstrong series 


The Armstrong series consists of somewhat poorly 
drained, slowly permeable soils on convex side slopes in 
the uplands. The upper part of these soils formed in a 
thin layer of loess or pedisediments, and the underlying 
paleosol formed in glacial till. The native vegetation was 
prairie grasses and trees. Slope ranges from 9 to 18 
percent. 

Armstrong soils are similar to Gara soils and are 
commonly adjacent to Clinton, Gara, and Ladoga soils. 
Gara soils have a lower content of clay than the 
Armstrong soils. They are in downslope areas. Clinton 
and Ladoga soils have a lower content of sand than the 
Armstrong soils. They are in upslope areas. 

Typical pedon of Armstrong silt loam, in an area of 
Gara-Armstrong complex, 14 to 18 percent slopes; 1,740 
feet south and 150 feet east of the northwest corner of 
sec. 31, T. 78 N., R. 27 W. 


А--0 to 4 inches; very dark gray (10YR 3/1) silt loam, 
brown (10YR 5/3) dry; weak fine granular structure; 
friable; slightly acid; clear smooth boundary. 

E—4 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; weak thin platy 
structure; friable; medium acid; clear smooth 
boundary. 

ВЕ--8 to 12 inches; brown (10YR 4/3) clay loam; weak 
fine subangular blocky structure; friable; nearly 
continuous silt coatings on faces of peds, pale 
brown (10YR 6/3) dry; medium acid; clear smooth 
boundary. 

2Bt1—12 to 17 inches; brown (7.5YR 4/4) clay loam; 
few fine distinct yellowish red (5YR 4/6) mottles; 
moderate fine angular blocky structure; firm; thin 
discontinuous clay films; strongly acid; clear smooth 
boundary. 

2Bt2—17 to 26 inches; brown (7.5YR 4/4) clay; common 
medium distinct yellowish red (5YR 4/6) and 
common fine faint grayish brown (2.5Y 5/2) mottles; 
weak fine prismatic structure parting to weak 
medium subangular blocky; firm; thin discontinuous 
clay films; strongly acid; gradual smooth boundary. 

2Bt3—26 to 35 inches; yellowish red (5YR 4/6) clay 
loam; many fine distinct grayish brown (2.5Y 5/2) 
mottles; weak medium prismatic structure; firm; thin 
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discontinuous clay films; strongly acid; gradual 
smooth boundary. 

2Bt4—35 to 47 inches; strong brown (7.5R 5/6) clay 
loam; common fine distinct light brownish gray 
(10YR 6/2) mottles; weak medium prismatic 
structure; firm; thin discontinuous clay films; strongly 
acid; gradual smooth boundary. 

2BC—47 to 60 inches; mottled light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/6) clay loam; 
some vertical cleavage; firm; strongly acid. 


The thickness of the solum and the depth to free 
carbonates range from 42 to 80 inches. 

Тһе A horizon has hue of 10YR, value of 3, and 
chroma of 1 or 2. It is loam, silt loam, or silty clay loam. 
The E horizon has hue of 10ҮН, value of 4 or 5, and 
chroma of 2 or 3. In some pedons a stone line is in the 
upper part of the solum. The upper and middie parts of 
2Bt horizon have hue of 5YR ог 7.5ҮН, value of 4 or 5, 
and chroma of 3 to 6. They have few to many mottles 
with hue of 2.5Y to 5YR, value of 3 to 8, and chroma of 
2 to 6. 


Biscay series 


The Biscay series consists of poorly drained soils that 
are moderately permeable in the upper part and rapidly 
permeable in the lower part. These soils are in 
drainageways on stream terraces. They formed in loamy 
alluvium underlain by sand and gravel at a depth of 20 to 
40 inches. The native vegetation was prairie grasses. 
Slope ranges from O to 2 percent. 

Biscay soils are similar to Canisteo and Webster soils 
and are commonly adjacent to Cylinder soils. Canisteo 
and Webster soils are not underlain by sand and gravel. 
Cylinder soils are on slightly convex rises. They have 
higher chroma directly below the mollic epipedon than 
the Biscay soils. 

Typical pedon of Biscay clay loam, 32 to 40 inches to 
sand and gravel, 0 to 2 percent slopes; 200 feet north 
and 2,625 feet east of the southwest corner of sec. 1, T. 
81 N., R. 28 W. 


Ар--0 to 9 inches; black (N 2/0) clay loam, black (10YR 
2/1) dry; weak fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 

A1—9 to 16 inches; black (10YR 2/1) clay loam, black 
(10 YR 2/1) dry; weak medium subangular blocky 
structure parting to weak fine subangular blocky; 
friable; neutral; gradual smooth boundary. 

A2—16 to 22 inches; very dark gray (10YR 3/1) clay 
loam, very dark gray (10YR 3/1) dry; discontinuous 
black (10YR 2/1) coatings on faces of peds; weak 
fine subangular blocky structure parting to weak very 
fine subangular blocky; friable; neutral; clear smooth 
boundary. 

Bg1—22 to 27 inches; dark gray (2.5Y 4/1) clay loam; 
discontinuous very dark gray (10YR 3/1) coatings 
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on faces of peds; weak fine subangular blocky 
structure; firm; neutral; clear smooth boundary. 

Bg2—27 to 32 inches; dark gray (2.5Y 4/1) clay loam; 
common fine distinct gray (5Y 5/1) and few fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; friable; neutral; 
abrupt smooth boundary. 

2Cg1—32 to 35 inches; olive gray (5Y 5/2) sandy loam; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
very weak medium subangular blocky structure; very 
friable; about 10 percent gravel; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

2Cg2—35 to 52 inches; olive gray (БҮ 5/2) loamy coarse 
sand; common medium distinct yellowish brown 
(10YR 5/6) mottles; single grained; loose; about 10 
percent gravel; slight effervescence; mildly alkaline; 
clear smooth boundary. 

2Cg3—52 to 60 inches; olive gray (БҮ 5/2) sand; few 
medium distinct yellowish brown (10YR 5/6) mottles; 
single grained; loose; about 10 percent gravel; slight 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to sand and 
gravel range from 32 to 40 inches. The thickness of the 
mollic epipedon ranges from 16 to 24 inches. 

The A horizon is neutral in hue or has hue of 10YR or 
2.5Y. It has value of 2 or 3 and chroma of 1 or less. It is 
clay loam, silty clay loam, loam, or sandy clay loam. The 
Bg horizon has hue of 2.5Y or 5Y, value of 4 or 5, and 
chroma of 1 or 2. It is clay loam, loam, or sandy clay 
loam. It is commonly neutral or mildly alkaline. In some 
pedons it contains free carbonates. The 2Cg horizon has 
hue of 2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2. 
It is mildly alkaline or moderately alkaline. It is sandy 
loam, loamy coarse sand, loamy sand, coarse sand, or 
sand. The content of gravel in this horizon ranges from 5 
to 50 percent. 


Canisteo series 


The Canisteo series consists of poorly drained, 
moderately permeable, caicareous soils in drainageways 
оп uplands. These soils formed in glacial till and glacial 
sediments. The native vegetation was prairie grasses. 
Slope ranges from 0 to 2 percent. 

Canisteo soils are similar to Biscay, Harps, and 
Webster soils and are commonly adjacent to Harps, 
Nicollet, and Okoboji soils. Biscay soils are underlain by 
sand and gravel. Harps soils have a calcic horizon. They 
are on the convex rims around depressions. The solum 
of Nicollet, Okoboji, and Webster soils is noncalcareous. 
Nicollet soils have higher chroma directly below the 
mollic epipedon than the Canisteo soils. They are on 
slightly convex rises. Okoboji soils are in depressions. 
Their A horizon is thicker than that of the Canisteo soils. 
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Typical pedon of Canisteo silty clay loam, 0 to 2 
percent slopes; 605 feet east and 93 feet north of the 
southwest corner of sec. 23, T. 80 N., R. 28 W. 


Ар--0 to 8 inches; black (N 2/0) silty clay loam, black 
(10YR 2/1) dry; weak fine subangular blocky 
structure; friable; strong effervescence; moderately 
alkaline; clear smooth boundary. 

A1—8 to 18 inches; black (10YR 2/1) silty clay loam, 
black (10YR 2/1) dry; weak fine subangular blocky 
structure; friable; strong effervescence; mildly 
alkaline; gradual smooth boundary. 

A2—18 to 22 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10ҮН 5/1) dry; discontinuous black 
(10YR 2/1) coatings on faces of peds; weak fine 
subangular blocky structure; friable; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

Bg1—22 to 27 inches; dark gray (10YR 4/1) clay loam; 
discontinuous very dark gray (10ҮН 3/1) coatings 
on faces of peds; weak fine subangular blocky 
structure; friable; slight effervescence; mildly 
alkaline; clear smooth boundary. 

Bg2—27 to 33 inches; olive gray (5Ү 5/2) loam; 
discontinuous dark gray (10ҮН 4/1) coatings on 
faces of peds; few fine distinct yellowish brown 
(10YR 5/6) mottles; very. weak medium subangular 
blocky structure parting to weak fine subangular 
blocky; friable; strong effervescence; moderately 
alkaline; clear wavy boundary. 

Cgt—33 to 49 inches; olive gray (БҮ 5/2) loam; 
common medium prominent dark yellowish brown 
(10YR 4/6) and few fine distinct yellowish brown 
(10YR 5/6) mottles; massive; friable; strong 
effervescence; few soft white accumulations of lime; 
moderately alkaline; gradual smooth boundary. 

Cg2—49 to 60 inches; olive gray (5Y 5/2) loam; few fine 
distinct light olive brown (2.5Y 5/6) and yellowish 
brown (10YR 5/6) mottles; massive; friable; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The thickness of the mollic epipedon ranges 
from 14 to 24 inches. 

The A horizon is neutral in hue or has hue of 10YR or 
2.5Y. It has value of 2 or 3 and chroma of 1 or less. It 
typically is silty clay loam, but the range includes loam 
and clay loam. The Bg horizon has hue of 10Ү, 2.5Y, 
or 5Y, value of 4 or 5, and chroma of 1 or 2. It is clay 
loam, silty clay loam, loam, or sandy loam. The Cg 
horizon has hue of 2.5Y or БҮ, value of 5 ог 6, and 
chroma of 2 to 4. It is loam, clay loam, or sandy loam. 


Clarion series 


The Clarion series consists of well drained, moderately 
permeable soils on convex side slopes in the uplands. 


Soil survey 


These soils formed in glacial till. The native vegetation 
was prairie grasses. Slope ranges from 2 to 14 percent. 
Clarion soils are similar to Lester and Wadena soils 
and are commonly adjacent to Dickinson, Nicollet, 
Storden, Terril, and Webster soils. Lester soils have an 
argillic horizon. Wadena soils are underlain by sand and 
gravel. Dickinson soils are in positions on the landscape 
similar to those of the Clarion soils. Their solum has a 
higher content of sand than that of the Clarion soils. 
Nicollet and Webster soils are lower on the landscape 
than the Clarion soils. Also, their subsoil has lower 
chroma. Storden soils are calcareous. They are in 
positions on the landscape similar to those of the Clarion 
soils. Terril soils are on foot slopes and are lower on the 
landscape than the Clarion soils. Also, their A horizon is 
thicker. 

Typical pedon of Clarion loam, 2 to 5 percent slopes; 
1,360 feet north and 1,320 feet east of the southwest 
corner of sec. 14, T. 80 N., R. 28 W. 


Ар--0 to 7 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

A1—7 to 13 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak 
medium subangular blocky structure parting to weak 
fine subangular blocky; friable; neutral; clear smooth 
boundary. 

A2—13 to 18 inches; very dark grayish brown (10YR 
3/2) loam, dark brown (10YR 3/3) dry; weak 
medium subangular blocky structure parting to weak 
fine subangular blocky; firm; neutral; clear smooth 
boundary. 

Bw1—18 to 24 inches; brown (10YR 4/3) loam; 
discontinuous very dark grayish brown (10YR 3/2) 
coatings on faces of peds; weak fine subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 

Bw2—24 to 32 inches; brown (10YR 4/3) loam; weak 
fine subangular blocky structure; friable; neutral; 
gradual smooth boundary. 

ВС--32 to 37 inches; dark yellowish brown (10YR 4/4) 
loam; weak fine subangular blocky structure; friable; 
mildly alkaline; abrupt wavy boundary. 

C—37 to 60 inches; mottled yellowish brown (10YR 5/4) 
and grayish brown (2.5Y 5/2) loam; massive; friable; 
few manganese concretions; many soft white 
accumulations of lime; strong effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 50 inches. The thickness of 
the mollic epipedon ranges from 10 to 20 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It typically is loam, but the range 
includes sandy loam, silt loam, and clay loam. The Bw 
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horizon has hue of 10YR, value of 3 to 5, and chroma of 
3 or 4. It is loam or clay loam. Тһе C horizon has hue of 
2.5Y or 10YR, value of 4 or 5, and chroma of 2 to 6. It is 
commonly loam, but the range includes sandy loam that 
has a maximum sand content of 60 percent. 

Clarion loam, 5 to 9 percent slopes, moderately 
eroded; Clarion loam, 9 to 14 percent slopes, moderately 
eroded; Clarion loam, 5 to 9 percent long slopes, 
moderately eroded; and the Clarion soils in the map 
units Clarion-Storden loams, 5 to 9 percent slopes, 
moderately eroded, and Clarion-Storden loams, 9 to 14 
percent slopes, moderately eroded, are taxadjuncts to 
the Clarion series because their dark surface soil is too 
thin to qualify as a mollic epipedon. 


Clinton series 


The Clinton series consists of moderately well drained, 
moderately slowly permeable soils on convex side 
slopes in the uplands. These soils formed in loess. The 
native vegetation was trees. Slope ranges from 2 to 14 
percent. 

Clinton soils are similar to Ladoga soils and are 
commonly adjacent to Lindley and Vanmeter soils. 
Ladoga soils have an E horizon that is less distinct than 
that of the Clinton soils. Also, their A horizon is thicker. 
Lindley and Vanmeter soils are lower on the landscape 
than the Clinton soils. Also, Lindley soils have a higher 
content of sand. Vanmeter soils formed in residuum of 
clayey shale. 

Typical pedon of Clinton silt loam, 2 to 5 percent 
slopes; 1,620 feet west and 260 feet north of the 
southeast corner of sec. 12, T. 78 N., R. 29 W. 


Ар--0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam (24 percent clay), pale brown (10YR 6/3) dry; 
moderate thin platy structure; very friable; slightly 
acid; clear smooth boundary. 

E—8 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam (24 percent clay), pale brown (10YR 6/3) dry; 
few tine faint brown (10YR 4/3) mottles; moderate 
thin platy structure; friable; very pale brown (10YR 
7/3) uncoated silt grains; slightly acid; clear smooth 
boundary. 

BE—11 to 14 inches; dark yellowish brown (10YR 4/4) 
silty clay loam (33 percent clay); moderate fine 
subangular blocky structure parting to moderate very 
fine subangular blocky; friable; white (10YR 8/2) 
uncoated silt grains; slightly acid; clear smooth 
boundary. 

Bt1—14 to 20 inches; brown (10 YR 4/3) silty clay loam 
(36 percent clay); weak medium prismatic structure 
parting to moderate medium subangular blocky; 
friable; thin discontinuous dark brown (10YR 3/3) 
clay films on faces of peds; white (10YR 8/2) 
uncoated silt grains; medium acid; clear smooth 
boundary. 
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Bt2—20 to 24 inches; dark yellowish brown (10YR 4/4) 
silty clay loam (38 percent clay); weak medium 
prismatic structure parting to moderate їїлэ 
subangular blocky; firm; thin continuous dark brown 
(10YR 3/3) clay films on faces of peds; few 
manganese concretions; medium acid; clear smooth 
boundary. 

Bt3—24 to 36 inches; brown (10YR 4/3) silty clay loam 
(36 percent clay); few fine distinct light brownish 
gray (10YR 6/2) and few fine distinct yellowish 
brown (10YR 5/8) mottles; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; firm; thin continuous dark grayish brown 
(10YR 4/2) clay films on faces of peds; few 
manganese concretions; strongly acid; gradual 
smooth boundary. 

Bt4—36 to 48 inches; mottled grayish brown (2.5Y 5/2), 
light olive brown (2.5Y 5/4), and yellowish brown 
(10 YR 5/6) silty clay loam (36 percent clay); 
moderate medium prismatic structure; firm; thin 
continuous dark grayish brown (10YR 4/2) clay films 
on faces of peds; common manganese concretions; 
very dark gray (10YR 3/1) root pores; strongly acid; 
gradual smooth boundary. 

Bt5—48 to 60 inches; mottled grayish brown (2.5Y 5/2), 
light olive brown (2.5Y 5/4), and yellowish brown 
(10YR 5/6) silty clay loam (32 percent clay); 
moderate medium prismatic structure; firm; 
discontinuous dark grayish brown (10YR 4/2) clay 
films on faces of peds; common manganese 
concretions; slightly acid. 


The thickness of the solum ranges from 42 to 84 
inches. In uneroded areas the A horizon has hue of 
10YR, value of 3 or 4, and chroma of 1 or 2. In eroded 
areas the Ap horizon has hue of 10YR, value of 4 or 5, 
and chroma of 2 or 3. The A horizon is silt loam in 
uneroded areas and silt loam or silty clay loam in eroded 
areas. The E horizon has hue of 10YR, value of 4 or 5, 
and chroma of 2 or 3. In eroded areas it is mixed with 
the Ap horizon. The upper part of the Bt horizon has hue 
of 10YR, value of 4 or 5, and chroma of 3 or 4. Its 
content of clay is 36 to 42 percent. 


Coland series 


The Coland series consists of poorly drained, 
moderately permeable soils on bottom land and in 
upland drainageways. These soils formed in loamy 
alluvium. The native vegetation was prairie grasses. 
Slope ranges from 0 to 2 percent. 

Coland soils are similar to Colo and Okoboji soils and 
are commonly adjacent to Hanlon and Spillville soils. 
The content of sand in the control section of Colo soils 
averages less than 15 percent. The solum of Okoboji 
soils contains more clay than that of the Coland soils. 
Hanlon and Spillville soils contain more sand and less 
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clay in the control section than the Coland soils. They 
are in positions on the landscape similar to those of the 
Coland soils. Hanlon soils are moderately well drained, 
and Spillville soils are somewhat poorly drained. 

Typical pedon of Coland clay loam, 0 to 2 percent 
slopes; 1,640 feet west and 625 feet north of the 
southeast corner of sec. 36, T. 81 N., R. 29 W. 


Ар--0 to 8 inches; black (N 2/0) clay loam (32 percent 
clay), very dark gray (10YR 3/1) dry; moderate: 
medium granular structure; friable; neutral; clear 
smooth boundary. 

А1--8 to 13 inches; black (N 2/0) clay loam (32 percent 
clay), black (10YR 2/1) dry; weak fine subangular 
blocky structure parting to moderate medium 
granular; friable; neutral; gradual smooth boundary. 

A2—13 to 21 inches; black (N 2/0) clay loam (32 
percent clay), very dark gray (10YR 3/1) dry; weak 
fine subangular blocky structure; friable; neutral; 
gradual smooth boundary. 

АЗ--21 to 30 inches; black (10YR 2/1) clay loam (34 
percent clay), very dark gray (10YR 3/1) dry; 
continuous black (N 2/0) coatings on faces of peds; 
weak fine subangular blocky structure: friable; 
neutral; clear smooth boundary. 

А4--30 to 36 inches; very dark gray (10ҮН 3/1) clay 
loam (34 percent clay), dark gray (10YR 4/1) dry: 
few fine distinct dark yellowish brown (10YR 4/6) 
mottles; weak fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 

Bg—36 to 44 inches; dark gray (5Ү 4/1) clay loam (34 
percent clay); discontinuous very dark gray (10YR 
3/1) coatings on faces of peds; few fine distinct 
grayish brown (2.5Y 5/2) and common fine 
prominent yellowish brown (10YR 5/6) mottles; 
weak fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

Са1--44 to 52 inches; grayish brown (2.5Y 5/2) sandy 
clay loam (28 percent clay); common medium 
prominent strong brown (7.5YR 5/8) and few fine 
distinct strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; friable; mildly 
alkaline; clear wavy boundary. 

Cg2—52 to 60 inches; olive gray (5Ү 5/2) and light olive 
gray (5Y 6/2) sandy clay loam (24 percent clay); 
common medium prominent strong brown (7.5YR 
5/6) mottles; massive; friable; very slight 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 36 to 48 
inches. The depth to free carbonates is more than 48 
inches. The mollic epipedon is 36 or more inches thick. 

The A horizon is neutral in hue or has hue of 10YR. It 
has value of 2 or 3 and chroma of 1 or less. It is clay 
loam or silty clay loam. The Bg horizon is neutral in hue 
or has hue of 2.5Y ог БҮ. It has value of 2 to 4 and 
chroma of 1 or less. The Cg horizon is neutral in hue or 
has һив of 2.5Y ог БҮ. It has value of 2 to 6 and chroma 
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of 2 or less. It is dominantly sandy clay loam, loam, or 
clay loam. In some pedons, however, contrasting sandy 
or gravelly material is below a depth of 4 feet. 


Colo series 


The Colo series consists of poorly drained, moderately 
permeable soils on bottom land and in upland 
drainageways. These soils formed in silty alluvium. The 
native vegetation was prairie grasses. Slope ranges from 
0 to 2 percent. 

Colo soils are similar to Coland and Okoboji soils and 
are commonly adjacent to Ely, Judson, and Nodaway 
soils. Coland soils have more sand in the control section 
than the Colo soils. The B horizon of Okoboji soils has a 
higher content of clay than that of the Colo soils. Ely 
soils have a dark grayish brown B horizon. They are on 
foot slopes. Judson soils have higher chroma below the 
A horizon than the Colo soils. They are on foot slopes. 
Nodaway soils are lighter colored and less clayey than 
the Colo soils. They are finely stratified. They are in 
positions on the landscape similar to those of the Colo 
soils. 

Typical pedon of Colo silty clay loam, 0 to 2 percent 
slopes; 400 feet west and 250 feet south of the 
northeast corner of sec. 35, T. 78 N., R. 29 W. 


А1—0 to 9 inches; black (10YR 2/1) silty clay loam (32 
percent clay), dark gray (10YR 4/1) dry; weak 
medium subangular blocky structure; friable; neutral; 
diffuse smooth boundary. 

А2--9 to 24 inches; black (10YR 2/1) silty clay loam (32 
percent clay), dark gray (10ҮН 4/1) dry; weak fine 
subangular blocky structure; friable: neutral; diffuse 
smooth boundary. 

АЗ--24 to 34 inches; black (10ҮН 2/1) silty clay loam 
(34 percent clay), gray (10ҮН 5/1) dry; weak fine 
prismatic structure parting to weak fine subangular 
blocky; firm; neutral; diffuse smooth boundary. 

Bw—34 to 48 inches; very dark gray (10YR 3/1) silty 
clay loam (36 percent clay); few fine faint yellowish 
brown (10YR 5/6) mottles; weak medium prismatic 
structure parting to weak medium subangular blocky; 
firm; neutral; diffuse smooth boundary. 

Са—48 to 60 inches; dark gray (10ҮН 4/1) silty clay 
loam (32 percent clay); many fine distinct grayish 
brown (10ҮН 5/2) and common fine prominent 
yellowish brown (10YR 5/6) mottles; massive; firm; 
neutral. 


The thickness of the solum ranges from 36 to 54 
inches. The depth to free carbonates is more than 60 
inches. The mollic epipedon is 36 or more inches thick. 

The А horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or less. It is silty clay loam or silt loam. Тһе 
Bw horizon is neutral in hue or has hue of 2.5Y or 10YR. 
It has value of 2 to 4 and chroma of 1 or less. The C 
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horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 or 4, 
and chroma of 1 or less. It typically is silty clay loam but 
in some pedons is sandy or gravelly below a depth of 48 
inches. 


Cylinder series 


The Cylinder series consists of somewhat poorly 
drained soils that are moderately permeable in the upper 
part and very rapidly permeable in the lower part. These 
soils are on low rises on stream terraces. They formed in 
loamy alluvium underlain by sand and gravel at a depth 
of 32 to 40 inches. The native vegetation was prairie 
grasses. Slope ranges from 0 to 2 percent. 

Cylinder soils are similar to Nicollet soils and are 
commonly adjacent to Biscay and Wadena soils. Nicollet 
soils contain less sand throughout than the Cylinder 
soils. They have a fine-loamy control section. Biscay 
soils have lower chroma below the mollic epipedon than 
the Cylinder soils. They are in drainageways. Wadena 
soils are in the slightly higher lying areas on the stream 
terraces. Their B horizon is browner than that of the 
Cylinder soils. 

Typical pedon of Cylinder loam, 32 to 40 inches to 
sand and gravel, 0 to 2 percent slopes; 2,580 feet south 
and 60 feet west of the center of sec. 6, T. 81 N., R. 28 
W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; neutral; gradual smooth boundary. 

А--8 to 18 inches; very dark brown (10YR 2/2) loam, 
very dark gray (10YR 3/1) dry; discontinuous black 
(10ҮВ 2/1) coatings on faces of peds; weak fine 
subangular blocky structure parting to weak fine 
granular; friable; neutral; gradual smooth boundary. 

AB—18 to 23 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10ҮН 4/2) dry; 
discontinuous black (10YR 2/1) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

Bw1—23 to 30 inches; dark grayish brown (2.5Y 4/2) 
loam; discontinuous very dark grayish brown (10YR 
3/2) coatings on faces of peds; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

Bw2—30 to 35 inches; dark grayish brown (2.5Y 4/2) 
loam; few fine distinct yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; very 
friable; few pebbles; neutral; clear smooth boundary. 

2ВС--35 to 39 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; few fine distinct yellowish brown (10YR 
5/6) mottles; very weak fine subangular blocky 
Structure; very friable; about 15 percent pebbles; 
neutral; clear smooth boundary. 
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2C1—39 to 50 inches; brown (10YR 4/3) gravelly coarse 
sand; single grained; loose; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

2С2--50 to 60 inches; brown (10YR 5/3) gravelly coarse 
sand; single grained; loose; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 24 to 48 
inches. The depth to sand and gravel ranges from 32 to 
40 inches. The thickness of the mollic epipedon ranges 
from 10 to 24 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is loam or clay loam. The Bw1 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 2 or 3. It is loam or clay loam. The Bw2 
horizon has few or common mottles with hue of 10YR or 
2.5Y and value and chroma of 4 to 6. The 2BC horizon 
ranges from loam to gravelly sand. The 2C horizon is 
sand or gravelly coarse sand. The content of gravel in 
this horizon is 5 to 50 percent. 


Dickinson series 


The Dickinson series consists of somewhat 
excessively drained soils that are moderately rapidly 
permeable in the upper part and rapidly permeable in the 
lower part. These soils are on convex side slopes on 
stream terraces and uplands. They formed in loamy 
sediments and eolian sand. The native vegetation was 
prairie grasses. Slope ranges from 1 to 9 percent. 

Dickinson soils are similar to Ridgeport and Zenor 
soils and are commonly adjacent to Clarion soils. The 
solum and the C horizon of the similar soils contain more 
gravel than those of the Dickinson soils. Clarion soils 
have a fine-loamy control section. They are higher on 
the landscape than the Dickinson soils. 

Typical pedon of Dickinson fine sandy loam, 1 to 5 
percent slopes; 1,300 feet west and 350 feet north of 
the center of sec. 20, T. 79 N., R. 27 W. 


Ap—0 to 7 inches; very dark brown (10YR 2/2) fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; very friable; neutral; 
clear smooth boundary. 

A—7 to 15 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
weak medium granular structure; very friable; slightly 
acid; gradual smooth boundary. 

Bw1—15 to 25 inches; brown (10YR 4/3) fine sandy 
loam; weak fine subangular blocky structure; very 
friable; slightly acid; gradual smooth boundary. 

Bw2—25 to 36 inches; dark yellowish brown (10ҮН 4/4) 
loamy sand; single grained; loose; slightly acid; 
gradual smooth boundary. 

BC 一 36 to 42 inches; yellowish brown (10YR 5/4) loamy 
sand; single grained; loose; slightly acid; gradual 
smooth boundary. 
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С--42 to 60 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; neutral. 


The thickness of the solum ranges from 24 to 50 
inches. The thickness of the mollic epipedon ranges 
from 10 to 24 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is fine sandy loam or sandy loam. 
The Bw horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 6. It is fine sandy loam or sandy loam in 
the upper part and grades to loamy sand or loamy fine 
sand in the lower part. The C horizon has hue of 10YR, 
value of 4 or 5, and chroma of 3 to 6. 


Ely series 


The Ely series consists of somewhat poorly drained, 
moderately permeable soils on concave foot slopes. 
These soils formed in silty local alluvium and colluvium. 
The native vegetation was prairie grasses. Slope ranges 
from 2 to 5 percent. 

Ely soils are similar to Judson soils and arə commonly 
adjacent to Colo and Sharpsburg soils. The B horizon of 
Judson soils is browner than that of the Ely soils. Colo 
soils are lower on the landscape than the Ely soils. Also, 
their A horizon is thicker. Sharpsburg soils are higher on 
the landscape than the Ely soils. Also, their subsoil has 
higher chroma. 

Typical pedon of Ely silty clay loam, іп an area of 
Colo-Ely silty clay loams, 2 to 5 percent slopes; 1,740 
feet west and 1,190 feet south of the northeast corner of 
sec. 23, T. 78 N., R. 27 W. 


Ар--0 to 8 inches; black (10YR 2/1) silty clay loam (32 
percent clay), very dark gray (10YR 3/1) dry; weak 
fine subangular blocky structure; friable; neutral; 
clear smooth boundary. 

А--8 to 19 inches; black (10YR 2/1) silty clay loam (32 
percent clay), black (10YR 2/1) dry; weak medium 
subangular blocky structure; friable; neutral; gradual 
smooth boundary. 

AB—19 to 27 inches; very dark gray (10YR 3/1) silty 
clay loam (34 percent clay), dark gray (10YR 4/1) 
dry; moderate medium subangular blocky structure; 
friable; neutral; clear smooth boundary. 

Ву/1--27 to 43 inches; dark grayish brown (10YR 4/2) 
silty clay loam (34 percent clay); common fine 
distinct strong brown (7.5YR 5/6) mottles; 
discontinuous very dark gray (10YR 3/1) coatings 
on faces of peds; moderate medium subangular 
blocky structure; friable; neutral; gradual smooth 
boundary. 

Bw2—43 to 52 inches; dark grayish brown (10YR 4/2) 
silty clay loam (34 percent clay); few fine faint 
yellowish brown (10YR 5/6) mottles; weak fine 
prismatic structure parting to moderate medium 
subangular blocky; friable; discontinuous very dark 
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gray (10YR 3/1) pores; friable; neutral; clear smooth 
boundary. 

ВС--52 to 60 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) silty clay loam (32 
percent clay); weak fine prismatic structure parting 
to weak medium subangular blocky; friable; very 
dark gray (N 3/0) root pores; neutral. 


The thickness of the solum ranges from 40 to 66 
inches. The thickness of the mollic epipedon ranges 
from 24 to 36 inches. 

The А horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It ranges from silt loam to silty clay 
loam. The Bw horizon has hue of 10YR or 2.5Y, value of 
4 or 5, and chroma of 2 or 3. Mottles with hue of 7.5Y or 
10ҮН, value of 4 or 5, and chroma of 3 to 8 are 
throughout the Bw and BC horizons. 


Gara series 


The Gara series consists of moderately well drained, 
moderately slowly permeable soils on convex interfluves 
and dissected side slopes in the uplands. These soils 
formed in glacial till. The native vegetation was prairie 
grasses and trees. Slope ranges from 9 to 25 percent. 

Gara soils are similar to Armstrong and Lindley soils 
and are commonly adjacent to Armstrong and Ladoga 
soils. Armstrong soils are higher on the landscape than 
the Gara soils. Also, their B horizon contains more clay. 
Lindley soils have a distinct E horizon. Their A horizon is 
thinner than that of the Gara soils. Ladoga soils contain 
less sand throughout than the Gara soils. They are in 
upslope areas. 

Typical pedon of Gara loam, 18 to 25 percent slopes; 
620 feet south and 130 feet east of the northwest corner 
of sec. 36, T. 78 N., R. 28 W. 


А--0 to 6 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; very friable; medium acid; clear 
smooth boundary. 

E—6 to 10 inches; dark grayish brown (10YR 4/2) loam, 
pale brown (10YR 6/3) dry; weak medium platy 
structure parting to weak fine granular; very friable; 
medium acid; clear smooth boundary. 

Bti—10 to 14 inches; brown (10YR 4/3) clay loam; 
weak very fine subangular blocky structure; friable; 
thin discontinuous very dark grayish brown (10YR 
3/2) clay films on faces of peds; light gray (10YR 
7/2) uncoated silt grains; medium acid; clear smooth 
boundary. 

Bt2—14 to 20 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate fine subangular blocky 
Structure; friable; thin continuous brown (10YR 4/3) 
clay films on faces of peds; strongly acid; clear 
smooth boundary. 
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Bt3—20 to 27 inches; yellowish brown (10ҮН 5/6) clay 
loam; moderate fine subangular blocky structure; 
firm; thin continuous dark brown (10ҮН 3/3) clay 
films on faces of peds; strongly acid; gradual 
smooth boundary. 

Bt4—27 to 43 inches; mottled yellowish brown (10YR 
5/6), light olive brown (2.5Y 5/4), and light gray (БҮ 
6/1) clay loam; moderate medium subangular blocky 
structure; firm; thin discontinuous brown (10YR 4/3) 
clay films on faces of peds; strongly acid; clear wavy 
boundary. 

С--43 to 60 inches; mottled light olive brown (2.5Y 5/4), 
yellowish brown (10YR 5/8), and light gray (5Y 6/1) 
clay loam; weak medium prismatic structure; firm; 
strong effervescence; few soft white accumulations 
of lime; mildly alkaline. 


The thickness of the solum and the depth to 
carbonates range from 36 to 60 inches. The thickness of 
the A horizon ranges from 6 to 10 inches. 

The А horizon has һие of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is loam or silt loam. The Bt2 and Bt3 
horizons have hue of 10YR or 7.5YR, value of 4 or 5, 
and chroma of 3 to 6. The content of clay in these 
horizons ranges from 32 to 35 percent. The C horizon 
has hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, and 
chroma of 1 to 8. 


Hanlon serles 


The Hanlon series consists of moderately well drained, 
moderately rapidly permeable soils on natural levees 
near stream channels on bottom land. These soils 
formed in loamy alluvium. The native vegetation was 
prairie grasses. Slope ranges from 0 to 2 percent. 

Hanlon soils are similar to Spillville soils and are 
commonly adjacent to Coland and Spillville soils. 
Spillville soils are fine-loamy. They are higher on the 
landscape than the Hanlon soils. Coland soils are in 
drainageways. Their solum contains more clay than that 
of the Hanlon soils. 

Typical pedon of Hanlon fine sandy loam, 0 to 2 
percent slopes; 1,220 feet west and 975 feet south of 
the northeast corner of sec. 16, T. 81 N., R. 29 W. 


Ар--0 to 9 inches; very dark brown (10YR 2/2) fine 
sandy loam, very dark gray (10ҮН 3/1) dry; weak 
fine subangular blocky structure parting to weak fine 
granular; friable; neutral; clear smooth boundary. 

А1--9 to 18 inches; very dark brown (10ҮН 2/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
dry; weak fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

А2--18 to 30 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/2) dry; weak fine subangular blocky structure; 
friable; neutral; gradual smooth boundary. 
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Bw—30 to 45 inches; very dark grayish brown (10YR 
3/2) sandy loam; weak fine subangular blocky 
structure; very friable; neutral; gradual wavy 
boundary. 

С--45 to 60 inches; dark grayish brown (10YR 4/2) 
sandy loam; massive; friable; mildly alkaline. 


The thickness of the solum ranges from 40 to 72 
inches. The thickness of the mollic epipedon ranges 
from 40 to 70 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is fine sandy loam or sandy loam. 
The Bw horizon has hue of 10YR, value of 3 or 4, and 
chroma of 1 or 2. It is sandy loam or fine sandy loam. 
The C horizon has һив of 10YR ог 2.5Y, value of 3 or 4, 
and chroma of 1 or 2. It ranges from loamy sand to 
loam. 


Harps series 


The Harps series consists of poorly drained, 
moderately permeable, calcareous soils on convex rims 
around depressions and on flats in the uplands. These 
soils formed in glacial till. The native vegetation was 
prairie grasses. Slope ranges from 0 to 2 percent. 

Harps soils are similar to Canisteo soils and are 
commonly adjacent to Canisteo and Okoboji soils. 
Canisteo soils are in drainageways. The calcium 
carbonate equivalent is less than 15 percent in these 
soils. Okoboji soils are cumulic and noncalcareous. They 
are in closed depressions. 

Typical pedon of Harps loam, 0 to 2 percent slopes; 
650 feet south and 800 feet west of the northeast corner 
of sec. 29, T. 81 N., R. 29 W. 


Ар--0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure parting to moderate fine granular; friable; 
few small snail shells; violent effervescence; 
moderately alkaline; clear smooth boundary. 

Ak—8 to 14 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate fine subangular blocky 
structure parting to moderate fine granular; friable; 
few small snail shells; violent effervescence; 
moderately alkaline; clear smooth boundary. 

ABk—14 to 20 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; discontinuous black (10ҮН 
2/1) coatings on faces of peds; weak medium 
subangular blocky structure parting to weak fine 
subangular blocky; friable; few small snail shells; 
violent effervescence; moderately alkaline; clear 
smooth boundary. 

Bgk— 20 to 24 inches; dark gray (5Y 4/1) and gray (5Y 
5/1) loam; discontinuous very dark gray (10YR 3/1) 
coatings on faces of peds; weak medium prismatic 
structure parting to weak fine subangular blocky; 
friable; few soft white accumulations of lime; violent 
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effervescence; moderately alkaline; clear smooth 
boundary. 

Bg—24 to 33 inches; olive gray (SY 5/2) loam; common 
fine distinct yellowish brown (10YR 5/8) mottles; 
weak medium prismatic structure parting to weak 
medium subangular blocky; friable; few iron 
concretions; violent effervescence; moderately 
alkaline; gradual smooth boundary. 

С91—33 to 43 inches; olive gray (БҮ 5/2) and olive (5Y 
5/3) loam; few fine prominent yellowish brown 
(10YR 5/8) and common fine prominent strong 
brown (7.5YR 5/8) mottles; massive; friable; few 
small iron concretions; violent effervescence; 
moderately alkaline; clear smooth boundary. 

Cg2—43 to 60 inches; olive gray (SY 5/2) loam; few fine 
distinct light olive brown (2.5Y 5/6) mottles; 
massive; friable; few small iron concretions; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 50 
inches. The thickness of the mollic epipedon ranges 
from 10 to 21 inches. 

The A horizon is neutral in hue or has hue of 10Ү. It 
has value of 2 or 3 and chroma of 1 or less. It typically is 
loam or clay loam. The calcium carbonate equivatent in 
the upper 6 to 18 inches ranges from 15 to 40 percent. 
The Bg horizon has hue of 2.5Y or SY, value of 4 to 6, 
and chroma of 1 or 2. It is loam, clay loam, or sandy clay 
loam. The content of clay in the C horizon is 18 to 24 
percent. This horizon has colors similar to those of the 
Bg horizon. It has few and common, distinct and 
prominent mottles with hue of 7.5YR, 10YR, or 2.5Y, 
value of 4 or 5, and chroma of 4 to 8. 


Hayden serles 


The Hayden series consists of well drained, 
moderately permeable soils on convex side slopes and 
ridgetops in the uplands. These soils formed in glacial 
till. The native vegetation was trees. Slope ranges from 2 
to 50 percent. 

Hayden soils are similar to Lester soils and are 
commonly adjacent to Le Sueur, Moingona, and Storden 
soils. Loster and Le Sueur soils have a weak E horizon, 
if one occurs. Their A horizon is thicker and darker than 
that of the Hayden soils. Also, Le Sueur soils have lower 
chroma in the B horizon. They are nearly level and are 
on ridgetops. Moingona soils are on foot slopes. They 
are lower on the landscape than the Hayden soils. Also, 
their A horizon is thicker. Storden soils are calcareous. 
They are in positions on the landscape similar to those 
of the Hayden soils. 

Typical pedon of Hayden loam, 2 to 5 percent slopes; 
1,840 feet west and 495 feet south of the northeast 
corner of sec. 31, T. 80 N., R. 27 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam, 
pale brown (10YR 6/3) dry; weak fine granular 
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structure; friable; medium acid; gradual smooth 
boundary. 

Е--8 to 11 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak medium 
platy structure parting to very weak fine subangular 
blocky; friable; brown (10YR 5/3) and light gray 
(10YR 7/2) uncoated silt grains; medium acid; clear 
smooth boundary. 

Bt1—11 to 17 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate fine subangular blocky 
structure; friable; thin discontinuous very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds; pale brown (10YR 6/3) uncoated silt grains; 
medium acid; gradual smooth boundary. 

Bt2—17 to 23 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium subangular blocky 
structure; firm; thin discontinuous dark brown (10YR 
3/3) clay films on faces of peds; medium acid; 
gradual smooth boundary. 

Bt3—23 to 34 inches; yellowish brown (10ҮН 5/4) clay 
loam; many fine distinct strong brown (7.5YR 5/6) 
and few fine faint grayish brown (2.5Y 5/2) mottles; 
moderate fine subangular blocky structure; firm; thin 
continuous very dark grayish brown (10YR 3/2) clay 
films on faces of peds; medium acid; clear smooth 
boundary. 

ВМ--34 to 38 inches; yellowish brown (10ҮН 5/4) clay 
loam; few fine faint grayish brown (2.5Y 5/2) and 
few fine distinct strong brown (7.5 YR 5/8) mottles; 
weak medium subangular blocky structure; friable; 
thin discontinuous very dark grayish brown (10YR 
3/2) clay films on faces of peds; slightly acid; abrupt 
wavy boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/6) loam; 
few fine distinct strong brown (7.5YR 5/6) mottles; 
massive; friable; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 54 inches. The À or Ap 
horizon is loam, sandy loam, or fine sandy loam. The A 
horizon, if it occurs, has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. The Ap horizon has hue of 10YR, 
value of 4 or 5, and chroma of 1 or 2. The E horizon has 
hue of 10YR, value of 4 or 5, and chroma of 1 or 2. The 
Bt2 and Bt3 horizons have hue of 10YR or 2.5Y, value of 
4 or 5, and chroma of 3 to 5. They typically are clay 
loam or loam but in some pedons are sandy clay loam, 
sandy loam, or fine sandy loam. The C horizon has hue 
of 10YR or 2.5Y, value of 4 or 5, and chroma of 3 to 6. It 
is loam, fine sandy loam, or sandy loam. 


Judson series 


The Judson series consists of moderately well drained, 
moderately permeable soils on convex foot slopes and 
alluvial fans. These soils formed in silty local alluvium 
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and colluvium. The native vegetation was prairie grasses. 
Slope ranges from 2 to 5 percent. 

Judson soils are similar to Ely soils and are commonly 
adjacent to Colo, Nodaway, and Sharpsburg soils. Ely 
soils have grayer matrix colors directly below the mollic 
epipedon than the Judson soils. Colo soils are in 
downslope areas. They have lower chroma directly 
below the mollic epipedon than the Judson soils. Also, 
their А horizon is thicker. Nodaway soils аге stratified. 
They arə on bottom land. Sharpsburg soils are 
noncumulic. They are upslope from the Judson soils. 

Typical pedon of Judson silty clay loam, 2 to 5 percent 
slopes; 2,250 feet south and 125 feet east of the 
northwest corner of sec. 23, T. 78 N., R. 27 W. 


Ар--0 to 9 inches; very dark brown (10YR 2/2) silty clay 
loam, dark grayish brown (10ҮН 4/2) dry; weak 
medium subangular blocky structure; friable; slightly 
acid; gradual smooth boundary. 

А1--9 to 15 inches; very dark brown (10YR 2/2) silty 
clay loam, very dark gray (10YR 3/1) dry; thin 
discontinuous black (10YR 2/1) coatings on faces of 
peds; weak fine granular structure; friable; neutral; 
gradual smooth boundary. 

А2--15 to 24 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; thin discontinuous very dark brown (10YR 2/2) 
coatings on faces of peds; weak fine subangular 
blocky structure; friable; neutral; gradual smooth 
boundary. 

AB—24 to 32 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 4/3) dry; thin discontinuous very 
dark grayish brown (10YR 3/2) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

Bw—32 to 48 inches; brown (10YR 4/3) silty clay loam; 
weak medium subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

BC—48 to 60 inches; brown (10YR 4/3) silty clay loam; 
few fine faint yellowish brown (10YR 5/6) mottles; 
weak coarse subangular blocky structure; friable; 
neutral. 


The thickness of the solum ranges from 40 to 60 
inches. The thickness of the mollic epipedon ranges 
from 24 to 36 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The Bw horizon has hue of 10YR and 
value and chroma of 3 or 4. The content of clay in the B 
horizon ranges from 30 to 35 percent. 


Ladoga series 


The Ladoga series consists of moderately well 
drained, moderately slowly permeable soils on convex 
side slopes and ridgetops in the uplands. These soils 
formed in loess. The native vegetation was prairie 
grasses and trees. Slope ranges from 2 to 14 percent. 
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Ladoga soils are similar to Clinton soils and are 
commonly adjacent to Armstrong, Gara, and Vanmeter 
soils. Clinton soils are lighter colored than the Ladoga 
soils. Also, their A horizon is thinner. Armstrong and 
Gara soils have a higher content of sand than the 
Ladoga soils. They are in downslope areas. Vanmeter 
soils formed in residuum of clayey shale. They are on 
side slopes below the Ladoga soils. 

Typical pedon of Ladoga silt loam, 2 to 5 percent 
slopes; 1,220 feet east of the center of sec. 10, T. 78 М., 
R. 29 W. 


Ap 一 0 to 8 inches; very dark gray (10YR 3/1) silt loam 
(25 percent clay), grayish brown (10YR 5/2) dry; 
cloddy; friable; neutral; clear smooth boundary. 

E—8 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam (23 percent clay), light brownish gray (10YR 
6/2) dry; weak medium platy structure parting to 
weak fine subangular blocky; friable; neutral; clear 
smooth boundary. 

Bt1—12 to 16 inches; brown (10YR 4/3) silty clay loam 
(28 percent clay); weak fine subangular blocky 
structure; friable; thin discontinuous very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds; light brownish gray (10YR 6/2) uncoated silt 
grains; slightly acid; clear smooth boundary. 

Bt2—16 to 24 inches; dark yellowish brown (10YR 4/4) 
silty clay loam (34 percent clay); moderate fine 
subangular blocky structure; firm; thin continuous 
dark grayish brown (10YR 4/2) clay films on faces 
of peds; light brownish gray (10YR 6/2) uncoated 
silt grains; medium acid; clear smooth boundary. 

Bt3—24 to 36 inches; brown (10YR 4/3) silty clay loam 
(38 percent clay); common fine faint grayish brown 
(2.5Y 5/2) and common fine distinct yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; firm; thin continuous dark grayish 
brown (10YR 4/2) clay films on faces of peds; 
medium acid; gradual smooth boundary. 

Bt4—36 to 48 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) silty clay loam (38 
percent clay); weak medium prismatic structure 
parting to moderate medium subangular blocky; firm; 
thin continuous dark grayish brown (10YR 4/2) clay 
films on faces of peds; few manganese concretions; 
slightly acid; gradual smooth boundary. 

BC—48 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam (32 percent clay); many fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium prismatic 
Structure; friable; thin continuous dark grayish brown 
(10YR 4/2) clay films on faces of peds; slightly acid. 


The thickness of the solum ranges from 36 to 72 
inches. The A or Ap horizon has hue of 10YR, value of 2 
or 3, and chroma of 1 or 2. The E horizon has hue of 
10YR, value of 4 or 5, and chroma of 2 or 3. The Bt2 
and Bt3 horizons have hue of 10YR, value of 4 or 5, and 
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chroma of 3 or 4. The content of clay in the Bt horizon 
ranges from 36 to 42 percent. 


Lamoni serles 


The Lamoni series consists of somewhat poorly 
drained, slowly permeable soils on convex side slopes in 
the uplands. These soils formed in a paleosol which was 
formed in glacial till. The native vegetation was prairie 
grasses. Slope ranges from 9 to 14 percent. 

The Lamoni soils in this county are a taxadjunct to the 
series because their dark surface layer is too thin to 
qualify as a mollic epipedon. 

Lamoni soils are similar to Adair soils and are 
commonly adjacent to Adair and Shelby soils. Adair soils 
are lower on the landscape than the Lamoni soils. Also, 
their Bt horizon has redder hue. Shelby soils have higher 
chroma in the upper part of the B horizon than the 
Lamoni soils. They are fine-loamy. They are in positions 
on the landscape similar to those of the Lamoni soils. 

Typical pedon of Lamoni silty clay loam, 9 to 14 
percent slopes, moderately eroded; 2,440 feet east and 
250 feet north of the southwest corner of sec. 21, T. 78 
N., R. 29 W. 


Ap—O to 7 inches; very dark gray (10YR 3/1) silty clay 
loam (32 percent clay), very dark grayish brown 
(10YR 3/2) dry; mixed with some streaks and 
pockets of dark grayish brown (10YR 4/2) subsoil 
material; weak fine subangular blocky structure; 
friable; strongly acid; abrupt smooth boundary. 

2Bt1—7 to 14 inches; dark grayish brown (10YR 4/2) 
clay loam (38 percent clay); discontinuous very dark 
gray (10YR 3/1) coatings on faces of peds; few fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; very firm; thin 
discontinuous very dark grayish brown (10YR 3/2) 
clay films on faces of peds; medium acid; clear 
smooth boundary. 

2Bt2—14 to 23 inches; dark grayish brown (2.5Y 4/2) 
clay (42 percent clay); few fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium 
зирапашаг blocky structure; very firm; thin 
discontinuous very dark grayish brown (2.5Y 3/2) 
clay films on faces of peds; slightly acid; clear 
smooth boundary. 

2Bt3—23 to 35 inches; grayish brown (2.5Y 5/2) clay 
loam (38 percent clay); few fine distinct gray (10YR 
5/1) and common medium distinct yellowish brown 
(10YR 5/8) mottles; weak medium prismatic 
structure parting to weak medium subangular blocky; 
very firm; thin discontinuous dark grayish brown 
(2.5Y 4/2) clay films on faces of peds; few 
manganese concretions; neutral; gradual smooth 
boundary. 

2ВС--35 to 48 inches; grayish brown (2.5Y 5/2) clay 
loam (36 percent clay); many coarse prominent 
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strong brown (7.5YR 5/8) mottles; weak medium 
prismatic structure; firm; thin discontinuous dark 
grayish brown (2.5Y 4/2) clay films on faces of 
peds; few pebbles; few manganese concretions; 
neutral; gradual smooth boundary. 

2C—48 to 60 inches; grayish brown (2.5Y 5/2) clay loam 
(32 percent clay); common medium prominent 
strong brown (7.5YR 5/8) mottles; massive; firm; 
few pebbles; few manganese concretions; neutral. 


The thickness of the solum ranges from 40 to 60 
inches. The thickness of the dark surface soil ranges 
from 7 to 10 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 ог 2. It is clay 'oam, loam, silt loam, or silty 
clay loam. The B horizon has hue of 10YR, 2.5У, or 5Y. 
It has value of 4 in the upper part and value of 5 or 6 in 
the lower part. it has chroma of 2 in the upper part and 
chroma of 1 to 6 in the lower part. The content of clay in 
this horizon ranges from 32 to 45 percent. 


Le Sueur series 


The Le Sueur series consists of somewhat poorly 
drained, moderately permeable soils on rises and low 
ridges in the uplands. These soils formed in glacial till. 
The native vegetation was prairie grasses and trees. 
Slope ranges from 0 to 2 percent. 

The Le Sueur soils in this county are a taxadjunct to 
the series because their dark surface layer is too thin to 
qualify as a mollic epipedon. Also, their E horizon is 
more than 3 inches thick, and the C horizon has hue of 
10YR. 

Le Sueur soils are similar to Nicollet soils and are 
commonly adjacent to Hayden and Lester soils. Nicollet 
soils do not have an argillic horizon. Hayden and Lester 
soils have higher chroma directly below the mollic 
epipedon than the Le Sueur soils. They are in upslope 
areas. 

Typical pedon of Le Sueur loam, 0 to 2 percent 
slopes; 300 feet south and 100 feet east of the center of 
sec. 2, T. 81 N., R. 26 W. 


Ap 一 0 to В inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; friable; slightly acid; clear smooth 
boundary. 

E—8 to 14 inches; dark grayish brown (10ҮН 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak thin 
platy structure parting to weak fine granular; friable; 
medium acid; clear smooth boundary. 

Bt1—14 to 20 inches; brown (10YR 4/3) clay loam; light 
gray (10YR 7/1) silt coatings on faces of peds; 
moderate fine subangular blocky structure: friable: 
thin discontinuous very dark grayish brown (10YR 
3/2) clay films on faces of peds; medium acid; 
gradual smooth boundary. 
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Bt2—20 to 28 inches; dark grayish brown (10ҮН 4/2) 
clay loam; few fine distinct yellowish brown (10YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; thin discontinuous very dark grayish 
brown (10YR 3/2) clay films on faces of peds; 
medium acid; gradual smooth boundary. 

Bt3—28 to 36 inches; dark grayish brown (2.5Y 4/2) clay 
loam; few fine distinct strong brown (7.5YR 5/6) 
mottles; moderate medium subangular blocky 
structure; firm; thin discontinuous very dark grayish 
brown (10YR 3/2) clay films on faces of peds; 
medium acid; gradual smooth boundary. 

BC—36 to 48 inches; grayish brown (2.5Y 5/2) loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak coarse subangular blocky structure; 
friable; thin discontinuous dark gray (10YR 4/1) clay 
films on faces of peds; slightly acid; clear wavy 
boundary. 

С--48 to 60 inches; mottled grayish brown (10ҮН 5/2) 
and yellowish brown (10YR 5/8) loam; massive; 
friable; slight effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 60 inches. The thickness of 
the dark surface layer ranges from 7 to 10 inches. 

The Ap or A horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. The E horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 or 3. It is silt loam or 
loam. The Bt2 and Bt3 horizons have hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 2 to 8. They are 
clay loam or loam. The C horizon has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 2 to 8. 


Lester series 


The Lester series consists of well drained, moderately 
permeable soils on convex side slopes and ridgetops in 
the uplands. These soils formed in glacial till. The native 
vegetation was prairie grasses and trees. Slope ranges 
from 2 to 9 percent. 

Lester soils are similar to Clarion and Hayden soils 
and are commonly adjacent to Le Sueur soils. Clarion 
soils have a mollic epipedon and do not have an argillic 
horizon. Hayden soils have a prominent E horizon. Their 
A horizon is thinner than that of Lester soils. The nearly 
level Le Sueur soils have lower chroma in the Bt horizon 
than the Lester soils. 

Typical pedon of Lester loam, 2 to 5 percent long 
slopes; 500 feet west and 50 feet south of the center of 
sec. 15, T. 81 N., R. 26 W. 


Ар--0 to 8 inches; very dark gray (10ҮН 3/1) loam, dark 
grayish brown (10YR 4/2) dry; weak fine subangular 
blocky structure; friable; slightly acid; clear smooth 
boundary. 

Bt1—8 to 15 inches; brown (10YR 4/3) clay loam; 
discontinuous very dark grayish brown (10YR 3/2) 
coatings on faces of peds; weak fine subangular 
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blocky structure; friable; thin discontinuous very dark 
brown (10YR 2/2) clay films on faces of peds; 
grayish brown (10YR 5/2) uncoated silt grains; 
slightly acid; clear smooth boundary. 

Bt2—15 to 21 inches; brown (10YR 4/3) clay loam; 
weak fine subangular blocky structure; friable; thin 
continuous dark grayish brown (10ҮН 4/2) clay films 
on faces of peds; slightly acid; clear smooth 
boundary. 

Bt3 一 21 to 27 inches; brown (10YR 4/3) clay loam; few 
fine faint yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; friable; 
thin continuous dark grayish brown (10YR 4/2) clay 
films on faces of peds; slightly acid; gradual smooth 
boundary. 

ВС--27 to 31 inches; light olive brown (2.5Y 5/4) loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; thin discontinuous.clay films on faces of 
peds; neutral; clear wavy boundary. 

С1--31 to 46 inches; light olive brown (2.5Y 5/4) loam; 
common fine distinct yellowish brown (10YR 5/6) 
and common fine distinct light olive gray (БҮ 6/2) 
mottles; massive; friable; strong effervescence; 
moderately alkaline; diffuse smooth boundary. 

С2--46 to 60 inches; light olive brown (2.5Y 5/4) loam; 
common fine distinct yellowish brown (10YR 5/6) 
and common fine distinct light olive gray (БҮ 6/2) 
mottles; massive; friable; strong effervescence; few 
soft white accumulations of lime; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 54 inches. The А or Ар 
horizon has hue of 10YR, value of 2 or 3, and chroma of 
1 ог 2. It typically is loam or clay loam, but the range 
includes sandy loam and silt loam. The Bt2 and Bt3 
horizons have hue of 10YR, value of 4 or 5, and chroma 
of 3 or 4. They are clay loam or loam. The C horizon has 
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 3 to 
6. 


Lindley series 


The Lindley series consists of well drained, moderately 
slowly permeable soils on convex side slopes in the 
uplands. These soils formed in glacial till. The native 
vegetation was trees. Slope ranges from 18 to 40 
percent. 

Lindley soils are similar to Gara soils and are 
commonly adjacent to Clinton soils. Clinton soils are fine 
textured. They are upslope from the Lindley soils. Gara 
soils have a weak E horizon. Their A horizon is thicker 
than that of the Lindley soils. 

Typical pedon of Lindley silt loam, 18 to 40 percent 
slopes; 1,640 feet north and 370 feet west of the 
southeast corner of sec. 12, T. 78 N., R. 29 W. 
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A—0 to 3 inches; very dark grayish brown (10ҮН 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; very friable; slightly acid; 
abrupt smooth boundary. 

Е1--3 to 6 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak thin platy structure; 
very friable; strongly acid; clear smooth boundary. 

Е2--6 to 10 inches; dark yellowish brown (10YR 4/4) silt 
loam, pale brown (10YR 6/3) dry; weak thick platy 
structure parting to weak fine subangular blocky; 
very friable; white (10ҮН 8/1) uncoated silt grains; 
strongly acid; clear smooth boundary. 

BE—10 to 13 inches; yellowish brown (10YR 5/4) loam, 
pale brown (10YR 6/3) dry; moderate fine 
subangular blocky structure; friable; very pale brown 
(10ҮВ 7/3) uncoated silt grains; strongly acid; clear 
smooth boundary. 

Bt1—13 to 18 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate fine subangular blocky 
structure; firm; thin continuous brown (10YR 4/3) 
clay films on faces of peds; strongly acid; clear 
smooth boundary. 

Bt2—18 to 27 inches; dark yellowish brown (10YR 4/4) 
clay loam; few fine distinct strong brown (7.5YR 5/8) 
and few fine faint grayish brown (2.5Y 5/2) mottles; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; very firm; thin 
continuous brown (10YR 4/3) clay films on faces of 
peds; strongly acid; gradual smooth boundary. 

В13--27 to 43 inches; yellowish brown (10YR 5/6) clay 
loam; common medium distinct grayish brown (2.5Y 
5/2) mottles; moderate coarse prismatic structure 
parting to moderate medium angular blocky; very 
firm; thin discontinuous dark yellowish brown (10YR 
4/4) clay films on faces of peds; few manganese 
concretions; strongly acid; diffuse smooth boundary. 

ВС--43 to 50 inches; yellowish brown (10ҮН 5/6) clay 
loam; many medium prominent light brownish gray 
(10YR 6/2) mottles; moderate coarse prismatic 
structure parting to moderate medium angular 
blocky; firm; strongly acid; diffuse smooth boundary. 

C—50 to 60 inches; yellowish brown (10YR 5/6) clay 
loam; many medium distinct light brownish gray 
(10YR 6/2) mottles; massive; firm; slightly acid. 


The thickness of the solum ranges from 30 to 50 
inches. The A horizon has hue of 10Ү, value of З or 4, 
and chroma of 1 or 2. The E horizon has hue of 10YR, 
value of 4 to 6, and chroma of 2 to 4. It is silt loam, 
loam, or clay loam. The Bt1 and Bt2 horizons have hue 
of 10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. 
They are clay loam or loam. They are strongly acid to 
slightly acid. 
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Macksburg series 


The Macksburg series consists of somewhat poorly 
drained, moderately slowly permeable soils on wide 
ridgetops in the uplands. These soils formed in loess. 
The native vegetation was prairie grasses. Slope ranges 
from 0 to 2 percent. 

Macksburg soils are similar to Nevin soils and are 
commonly adjacent to Sharpsburg soils. Nevin soils are 
fine-silty. Sharpsburg soils have higher chroma in the 
subsoil than the Macksburg soils. Also, they are on the 
steeper slopes. 

Typical pedon of Macksburg silty clay loam, 0 to 2 
percent slopes; 790 feet east and 380 feet south of the 
northwest corner of sec. 34, T. 78 N., R. 28 W. 


Ар--0 to 8 inches; black (10YR 2/1) silty clay loam (30 
percent clay), dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

A—8 to 19 inches; black (10YR 2/1) silty clay loam (32 
percent clay), very dark gray (10YR 3/1) dry; 
moderate very fine subangular blocky structure; 
friable; medium acid; gradual smooth boundary. 

АВ--19 to 23 inches; very dark grayish brown (10YR 
3/2) silty clay loam (36 percent clay), dark grayish 
brown (10YR 4/2) dry; discontinuous black (10YR 
2/1) coatings on faces of peds; moderate fine 
subangular blocky structure; friable; medium acid; 
gradual smooth boundary. 

Bt1—23 to 32 inches; dark grayish brown (10YR 4/2) 
silty clay loam (38 percent clay); few fine faint 
yellowish brown (10YR 5/6) mottles; weak fine 
prismatic structure parting to moderate fine 
subangular blocky; friable; thin discontinuous very 
dark gray (10YR 3/1) clay films on faces of peds; 
medium acid; gradual smooth boundary. 

Bt2—32 to 43 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam (36 percent clay); few fine distinct strong 
brown (7.5 YR 5/6) mottles; weak medium prismatic 
structure parting to weak medium subangular blocky; 
friable; thin discontinuous very dark grayish brown 
(2.5Y 3/2) clay films on faces of peds; few 
manganese concretions; medium acid; clear smooth 
boundary. 

Bt3—43 to 49 inches; mottled grayish brown (2.5Y 5/2) 
and strong brown (7.5YR 5/8) silty clay loam (34 
percent clay); weak medium prismatic structure; 
friable; thin discontinuous dark grayish brown (2.5Y 
4/2) clay films on faces of peds; slightly acid; clear 
smooth boundary. 

ВС--49 to 60 inches; olive gray (БҮ 5/2) and olive (БҮ 
5/3) silty clay loam (32 percent clay); few medium 
prominent strong brown (7.5YR 5/6) mottles; weak 
coarse prismatic structure; friable; thin discontinuous 
dark grayish brown (2.5Y 4/2) clay films on faces of 
peds; neutral. 
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The thickness of the solum ranges from 48 to 72 
inches. The thickness of the mollic epipedon ranges 
from 16 to 24 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is silty clay loam that has a content 
of clay ranging from 28 to 34 percent. The Bt1 and Bt2 
horizons have hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 2 or 3. They are silty clay loam or silty clay. 
The content of clay in these horizons ranges from 36 to 
42 percent. 


Moingona series 


The Moingona series consists of moderately well 
drained, moderately permeable soils on alluvial fans and 
foot slopes. These soils formed in loamy local alluvium 
and colluvium. The native vegetation was prairie grasses 
and trees. Slope ranges from 2 to 6 percent. 

Moingona soils are similar to Shelby soils and are 
commonly adjacent to Hayden soils. Shelby soils have а 
higher content of coarse fragments than the Moingona 
soils. Hayden soils have an E horizon. They are upslope 
from the Moingona soils. 

Typical pedon of Moingona loam, 2 to 6 percent 
slopes; 900 feet north and 400 feet west of the center of 
sec. 31, T. 80 N., R. 27 W. 


Ар--0 to 8 inches; very dark grayish brown (10ҮН 3/2) 
loam, dark grayish brown (10ҮН 4/2) dry; 
discontinuous black (10YR 2/1) coatings on faces of 
peds; weak fine subangular blocky structure parting 
to weak fine granular; friable; slightly acid; clear 
smooth boundary. 

A—8 to 18 inches; very dark grayish brown (10YR 3/2) 
loam, brown (10 YR 5/3) dry; discontinuous very 
dark gray (10YR 3/1) coatings on faces of peds; 
weak fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

Bti—18 to 25 inches; brown (10YR 4/3) clay loam; 
weak fine subangular blocky structure; firm; thin 
discontinuous very dark grayish brown (10ҮН 3/2) 
clay films on faces of peds; light brownish gray 
(10YR 6/2) uncoated silt grains; neutral; gradual 
smooth boundary. 

Bt2—25 to 34 inches; brown (10YR 4/3) clay loam; 
weak fine prismatic structure parting to weak fine 
subangular blocky; friable; thin discontinuous very 
dark grayish brown (10YR 3/2) clay films on faces 
of peds; neutral; gradual smooth boundary. 

Bt3—34 to 47 inches; dark yellowish brown (10YR 4/4) 
and yellowish brown (10YR 5/4) clay loam; weak 
medium prismatic structure parting to weak medium 
subangular blocky; friable; thin discontinuous very 
dark grayish brown (10YR 3/2) clay films on faces 
of peds; few iron concretions; neutral; gradual 
smooth boundary. 
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BC—47 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; some vertical cleavage; friable; thin 
discontinuous dark brown (10YR 3/3) clay films on 
faces of peds; neutral. 


The thickness of the solum ranges from 30 to 60 
inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches. 

The Ap or A horizon has hue of 10YR and value and 
chroma of 2 or 3. It is sandy loam, loam, or clay loam. 
The Bt2 and Bt3 horizons have hue of 10YR, value of 4 
or 5, and chroma of 3 or 4. They are loam, sandy clay 
loam, or clay loam. 


Nevin series 


The Nevin series consists of somewhat poorly drained, 
moderately permeable soils on low stream terraces or 
second bottoms. These soils formed in silty alluvium. 
The native vegetation was prairie grasses. Slope ranges 
from 0 to 2 percent. 

Nevin soils are similar to Macksburg soils and are 
commonly adjacent to Wiota soils. Macksburg soils have 
a higher content of clay in the B horizon than the Nevin 
soils. Wiota soils have higher chroma in the B horizon 
than the Nevin soils. Also, they are higher on the 
landscape. 

Typical pedon of Nevin silty clay loam, 0 to 2 percent 
slopes; 1,650 feet south and 800 feet west of the 
northeast corner of sec. 25, T. 78 N., R. 26 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) silty clay loam, dark 
grayish brown (10YR 4/2) dry; weak fine subangular 
blocky structure; friable; slightly acid; clear smooth 
boundary. 

A1—8 to 18 inches; very dark gray (10YR 3/1) silty clay 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; friable; slightly acid; 
gradual smooth boundary. 

A2—18 to 24 inches; very dark grayish brown (10ҮН 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure; friable; 
medium acid; gradual smooth boundary. 

BA—24 to 31 inches; dark grayish brown (10YR 4/2) 
silty clay loam; discontinuous very dark grayish 
brown (10YR 3/2) coatings on faces of peds; 
moderate fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

Bt1—31 to 41 inches; dark grayish brown (10YR 4/2) 
silty clay loam; moderate medium subangular blocky 
structure; firm; thin discontinuous very dark grayish 
brown (10YR 3/2) clay films on faces of peds; 
medium acid; gradual smooth boundary. 

Bt2—41 to 55 inches; dark grayish brown (10YR 4/2) 
silty clay loam; few fine distinct reddish brown (SYR 
4/4) mottles; weak medium prismatic structure 
parting to moderate medium subangular blocky; firm; 
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thin discontinuous very dark grayish brown (10YR 
3/2) clay films on faces of peds; few manganese 
concretions; medium acid; clear wavy boundary. 

С--55 to 60 inches; brown (10ҮВ 5/3) silty clay loam; 
common fine faint yellowish brown (10ҮВ 5/6) 
mottles; massive; friable; slightly acid. 


The thickness of the solum ranges from 36 to 60 
inches. The depth to free carbonates is more than 60 
inches. The thickness of the mollic epipedon ranges 
from 18 to 24 inches. 

The А horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is silt loam or silty clay loam. The BA 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 2 or 3. 


Nicoliet series 


The Nicollet series consists of somewhat poorly 
drained, moderately permeable soils on rises and low 
ridges in the uplands. These soils formed in glacial till. 
The native vegetation was prairie grasses. Slope ranges 
from 1 to 3 percent. 

Nicollet soils are similar to Clarion, Cylinder, and Le 
Sueur soils and аге commonly adjacent to Canisteo, 
Clarion, and Webster soils. Clarion soils have higher 
chroma in the subsoil than the Nicollet soils. They аге іп 
upslope areas. Cylinder soils аге underlain by sand and 
gravel. Le Sueur soils have ап argillic horizon. Their А 
horizon is thinner than that of the Nicollet soils. Canisteo 
and Webster soils have lower chroma in the subsoil than 
the Nicollet soils. They are in downslope areas. 

Typical pedon of Nicollet loam, 1 to 3 percent slopes; 
500 feet west and 1,170 feet south of the northeast 
corner of sec. 13, T. 81 N., R. 29 W. 


Ар--0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine subangular 
blocky structure parting to moderate medium 
granular; friable; slightly acid; clear smooth 
boundary. 

А1--8 to 16 inches; very dark grayish brown (10YR 3/2) 
loam, very dark gray (10YR 3/1) dry; continuous 
black (10YR 2/1) coatings on faces of peds; 
moderate fine subangular blocky structure parting to 
moderate medium granular; friable; neutral; gradual 
smooth boundary. 

A2—16 to 21 inches; very dark grayish brown (10YR 
3/2) loam, dark gray (10YR 4/1) dry; discontinuous 
black (10YR 2/1) coatings on faces of peds; 
moderate fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

BA—21 to 30 inches; dark grayish brown (10YR 4/2) 
loam; discontinuous very dark gray (10YR 3/1) 
coatings on faces of peds; moderate fine subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 


Soil survey 


Bw—30 to 38 inches; dark grayish brown (2.5Y 4/2) 
loam; common fine distinct yellowish brown (10YR 
5/6) and few fine distinct grayish brown (10YR 5/2) 
mottles; moderate medium subangular blocky 
structure; friable; neutral; clear smooth boundary. 

BC—38 to 48 inches; grayish brown (2.5Y 5/2) loam; 
many fine distinct strong brown (7.5YR 5/8) mottles; 
weak medium subangular blocky structure; friable; 
few small manganese and iron concretions; neutral; 
clear wavy boundary. 

C—48 to 60 inches; grayish brown (2.5Y 5/2) loam; 
many medium distinct yellowish brown (10YR 5/8) 
mottles; massive; friable; few small manganese and 
iron concretions; slight effervescence; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 48 inches. The thickness of 
the mollic epipedon ranges from 10 to 24 inches. The 
solum is medium acid to neutral. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is loam or clay loam. The Bw horizon 
has hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 
2 to 4. It is loam or clay loam. It commonly has few to 
many motties with hue of 7.5YR ог 10YR, value of 4 or 
5, and chroma of 2 to 8. The C horizon has hue of 2.5Y 
or 5Y, value of 4 or 5, and chroma of 2 to 4. 


Nodaway series 


The Nodaway series consists of moderately well 
drained, moderately permeable soils on bottom land. 
These soils formed in silty alluvium. The native 
vegetation was prairie grasses. Slope ranges from 0 to 2 
percent. 

Nodaway soils are commonly adjacent to Colo and 
Judson soils. The adjacent soils are not stratified. Their 
A horizon is thicker and darker than that of the Nodaway 
soils. Colo soils are in positions on the landscape similar 
to those of the Nodaway soils. Judson soils are in 
upslope areas. 

Typical pedon of Nodaway silt loam, 0 to 2 percent 
slopes; 2,520 feet south and 1,900 feet east of the 
northwest corner of sec. 16, Т. 78 N., R. 28 W. 


Ар--0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; discontinuous very 
dark gray (10YR 3/1) coatings on faces of peds; 
weak fine granular structure; friable; neutral; abrupt 
smooth boundary. 

C—7 to 60 inches; very dark grayish brown (10YR 3/2), 
dark grayish brown (10YR 4/2), and very dark gray 
(10YR 3/1) silt loam; finely stratified with brown 
(10YR 5/3) sandy loam; few fine distinct dark 
yellowish brown (10YR 4/6) mottles; weak fine 
granular structure; friable; neutral. 


Dallas County, lowa 


The thickness of the solum is the same as the 
thickness of the А horizon. This horizon has hue of 
10YR, value of 2 or 3, and chroma of 1 or 2. The С 
horizon has hue of 10YR. It generally has value of 3 or 4 
and chroma of 1 or 2, but in some strata value is 4 or 5 
and chroma is 2 to 4. This horizon is dominantly silt loam 
or silty clay loam. In most pedons, however, it has thin 
lenses of sandy loam, and in some pedons fine sand or 
sand is below a depth of 40 inches. 


Okoboji serles 


The Okoboji series consists of very poorly drained, 
moderately slowly permeable soils in closed depressions 
on uplands. These soils formed in silty alluvium. The 
native vegetation was prairie grasses. Slope is 0 to 1 
percent. 

Okoboji soils are similar to Coland and Colo soils and 
are commonly adjacent to Canisteo, Harps, and Webster 
soils. Coland soils are fine-loamy. Colo soils are fine- 
silty. Canisteo, Harps, and Webster soils are higher on 
the landscape than the Okoboji soils. Also, they contain 
more sand and less clay in the control section and have 
a thinner mollic epipedon. 

Typical pedon of Okoboji silty clay loam, 0 to 1 
percent slopes; 1,470 feet south and 1,260 feet west of 
the northeast corner of sec. 27, T. 81 N., R. 27 W. 


Ар--0 to 7 inches; black (N 2/0) silty clay loam, black 
(10YR 2/1) dry; weak fine subangular blocky 
structure; friable; mildly alkaline; clear smooth 
boundary. 

АТ--7 to 17 inches; black (N 2/0) silty clay loam, black 
(10ҮН 2/1) dry; moderate fine subangular blocky 
structure; firm; neutral; gradual smooth boundary. 

A2—17 to 26 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure; firm; neutral; gradual 
smooth boundary. 

BA—26 to 32 inches; very dark gray (10YR 3/1) silty 
clay loam; discontinuous black (10YR 2/1) coatings 
on faces of peds; moderate fine subangular blocky 
structure; firm; mildly alkaline; gradual smooth 
boundary. 

В01--32 to 40 inches; olive gray (5Y 4/2) silty clay loam; 
few fine distinct olive brown (2.5Y 4/4) and light 
olive brown (2.5Y 5/6) mottles; moderate fine 
subangular blocky structure; firm; mildly alkaline; 
clear smooth boundary. 

Bg2—40 to 49 inches; olive gray (БҮ 5/2) silty clay loam; 
common fine distinct light olive brown (2.5Y 5/6) 
mottles; weak medium subangular blocky structure; 
friable; mildly alkaline; clear wavy boundary. 

Cg—49 to 60 inches; olive gray (БҮ 5/2) and light olive 
gray (5Y 6/2) loam; common fine distinct light olive 
brown (2.5Y 5/6) mottles; massive; friable; slight 
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effervescence; few soft white accumulations of lime; 
mildly alkaline. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to free carbonates ranges from 20 to 
50 inches. The thickness of the mollic epipedon ranges 
from 24 to 36 inches. 

The A horizon is neutral in hue or has hue of 2.5Y or 
10YR. It has value of 2 or 3 and chroma of 1 or less. It 
typically is silty clay loam, but the range includes silt 
loam апа mucky silt loam. The Bg horizon has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2. It 
generally has few or common mottles with hue of 5Y or 
2.5Y, value of 4 to 6, and chroma of 3 to 8. The C 
horizon ranges from loam to silty clay loam. The matrix 
color and mottles in this horizon are similar to those in 
the lower part of the B horizon. 


Ridgeport series 


The Ridgeport series consists of somewhat 
excessively drained soils that are moderately rapidly 
permeable in the upper part and very rapidly permeable 
in the lower part. These soils are on stream terraces. 
They formed in loamy and sandy allvuium. The native 
vegetation was prairie grasses. Slope ranges from 0 to 9 
percent. 

Ridgeport soils are similar to Dickinson and Zenor 
soils and are commonly adjacent to Wadena soils. They 
have a lower content of clay in the control section than 
Wadena and Zenor soils. Dickinson soils do not have 
pebbles in the C horizon. Wadena soils are in positions 
on the landscape similar to those of the Ridgeport soils. 

Typical pedon of Ridgeport sandy loam, 0 to 2 percent 
slopes; 2,080 feet west and 700 feet north of the 
southeast corner of sec. 1, T. 81 N., R. 28 W. 


Ар--0 to 8 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10ҮН 3/2) dry; weak 
fine granular structure; very friable; neutral; clear 
smooth boundary. 

A—8 to 13 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; weak 
fine subangular blocky structure; very friable; neutral; 
clear smooth boundary. 

BA—13 to 18 inches; dark brown (10YR 3/3) sandy 
loam; discontinuous very dark brown (10YR 2/2) 
coatings on faces of peds; weak fine subangular 
blocky structure; very friable; neutral; clear smooth 
boundary. 

Bw1—18 to 22 inches; brown (10YR 4/3) sandy loam; 
weak fine subangular blocky structure; very friable; 
neutral; clear smooth boundary. 

Bw2—22 to 28 inches; brown (10YR 4/3) gravelly sandy 
loam; weak fine granular structure; very friable; 
neutral; clear smooth boundary. 
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2ВС--28 to 38 inches; dark yellowish brown (10ҮН 4/4) 
gravelly loamy sand; single grained; loose; neutral; 
clear smooth boundary. 

2С--38 to 60 inches; yellowish brown (10ҮН 5/4) 
gravelly sand; single grained; loose; slight 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to sand and 
gravel range from 24 to 40 inches. The thickness of the 
mollic epipedon ranges from 10 to 18 inches. The solum 
is neutral or slightly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is sandy loam or fine sandy loam. 
The Bw1 and Bw2 horizons have hue of 10YR or 7.5YR, 
value of 3 to 5, and chroma of 3 or 4. The content of 
clay in these horizons ranges from 10 to 18 percent, and 
the content of sand ranges from 60 to 75 percent. The 
2BC horizon is loamy sand, gravelly loamy sand, or 
gravelly sandy loam. The 2C horizon has hue of 10YR or 
7.5YR, value of 4 or 5, and chroma of 4 to 6. It is 
gravelly sand, sand, or loamy sand. 


Sharpsburg series 


The Sharpsburg series consists of moderately well 
drained, moderately slowly permeable soils on convex 
side slopes and ridgetops in the uplands. These soils 
formed іп loess. The native vegetation was prairie 
grasses. Slope ranges from 2 to 14 percent. 

Sharpsburg soils are similar to Wiota soils and are 
commonly adjacent to Adair, Ely, Judson, Macksburg, 
and Shelby soils. Wiota soils contain less clay in the B 
horizon than the Sharpsburg soils. Адаг and Shelby soils 
are in downslope areas. They have a higher content of 
sand than the Sharpsburg soils. Also, the B horizon of 
Adair soils is redder. Ely and Macksburg soils have lower 
chroma in the subsoil than the Sharpsburg soils. 
Macksburg soils are in upslope areas. Ely and Judson 
soils are on foot slopes and are lower on the landscape 
than the Sharpsburg soils. Also, the А horizon of Judson 
soils is thicker. 

Typical pedon of Sharpsburg silty clay loam, 2 to 5 
percent slopes; 2,020 feet east and 250 feet north of the 
southwest corner of sec. 33, T. 78 N., R. 29 W. 


Ap 一 0 to 7 inches; very dark brown (10YR 2/2) silty clay 
loam (32 percent clay), very dark grayish brown 
(10YR 3/2) dry; continuous black (10YR 2/1) 
coatings on faces of peds; weak fine subangular 
blocky structure; friable; slightly acid; clear smooth 
boundary. 

А—7 to 14 inches; very dark grayish brown (10ҮН 3/2) 
silty clay loam (34 percent clay), very dark grayish 
brown (10YR 3/2) dry; discontinuous very dark 
brown (10YR 2/2) coatings on faces of peds; weak 
fine subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 


Soil survey 


BA—14 10 19 inches; brown (10YR 4/3) silty clay loam 
(34 percent clay), dark grayish brown (10YR 4/2) 
dry; continuous very dark gray (10YR 3/1) coatings 
on faces of peds; weak fine subangular blocky 
structure; friable; slightly acid; gradual smooth 
boundary. 

Bt1—19 to 26 inches; brown (10YR 4/3) silty clay loam 
(36 percent clay); weak medium prismatic structure 
parting to moderate medium subangular blocky; 
friable; thin discontinuous dark brown (10YR 3/3) 
clay films on faces of peds; medium acid; gradual 
smooth boundary. 

Bt2—26 to 33 inches; brown (10YR 4/3) silty clay loam 
(38 percent clay); few fine faint yellowish brown 
(10YR 5/6) mottles; weak medium prismatic 
structure parting to weak fine subangular blocky; 
friable; thin discontinuous dark grayish brown (10YR 
4/2) clay films on faces of peds; medium acid; 
gradual smooth boundary. 

Bt3—33 to 44 inches; brown (10YR 5/3) silty clay loam 
(36 percent clay); common fine distinct yellowish 
brown (10YR 5/6) and common fine distinct grayish 
brown (2.5Y 5/2) mottles; weak medium prismatic 
structure parting to weak fine subangular blocky; 
friable; thin discontinuous dark grayish brown (10YR 
4/2) clay films on faces of peds; few fine black 
accumulations; medium acid; gradual smooth 
boundary. 

ВС--44 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam (34 percent clay); many fine distinct 
yellowish brown (10YR 5/6) and common fine 
distinct light brownish gray (2.5Y 6/2) mottles; weak 
medium prismatic structure; firm; slightly acid. 


The thickness of the solum ranges from 42 to 72 
inches. The thickness of the mollic epipedon ranges 
from 10 to 24 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 to 3. The content of clay in this horizon 
ranges from 28 to 34 percent. The upper part of the B 
horizon has value of 4 or 5 and chroma of 3 or 4. The 
lower part of the Bt horizon has mottles with hue of 
7.5YR, 10YR, or 2.5Y, value of 4 to 6, and chroma of 2 
to 6. 

Sharpsburg silty clay loam, 5 to 9 percent slopes, 
moderately eroded, and Sharpsburg silty clay loam, 9 to 
14 percent slopes, moderately eroded, are taxadjuncts to 
the Sharpsburg series because their dark surface soil is 
too thin to quality as a mollic epipedon. 


Shelby serles 


The Shelby series consists of moderately well drained, 
moderately slowly permeable soils on convex side 
slopes in the uplands. These soils formed in glacial till. 
The native vegetation was prairie grasses. Slope ranges 
from 9 to 18 percent. 


Dallas County, lowa 


Shelby soils are similar to Moingona soils and are 
commonly adjacent to Adair, Lamoni, and Sharpsburg 
soils. Moingona soils have fewer coarse fragments than 
the Shelby soils. Adair and Lamoni soils are in upslope 
areas. They contain more clay in the subsoil than the 
Shelby soils. Also, Adair soils are redder, and Lamoni 
soils have a grayer subsoil. Sharpsburg soils contain less 
sand than the Shelby soils. They formed in loess. They 
are in upslope areas. 

Typical pedon of Shelby loam, 14 to 18 percent 
slopes; 1,440 feet west and 700 feet south of the 
northeast corner of sec. 34, T. 78 N., R. 29 W. 


А--0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
granular structure; friable; medium acid; clear 
smooth boundary. 

AB—7 to 11 inches; dark brown (10ҮН 3/3) clay loam, 
brown (10YR 4/3) dry; weak fine subangular blocky 
structure parting to moderate fine granular; friable; 
medium acid; clear smooth boundary. 

Bt1—11 to 22 inches; yellowish brown (10YR 5/6) clay 
loam; moderate fine and very fine subangular blocky 
structure; friable; continuous very dark gray (10YR 
3/1) clay films in pores; thin continuous brown 
(10YR 4/3) clay films on faces of peds; slightly acid; 
gradual smooth boundary. 

Bt2—22 to 30 inches; yellowish brown (10YR 5/4) clay 
loam; common fine distinct yellowish brown (10YR 
5/8) mottles; moderate fine subangutar blocky 
structure; friable; thin discontinuous dark yellowish 
brown (10YR 4/4) clay films on faces of peds; 
slightly acid; gradual smooth boundary. 

Bt3—30 to 34 inches; yellowish brown (10YR 5/4) clay 
loam; few fine distinct yellowish brown (10YR 5/8) 
and few fine distinct grayish brown (10YR 5/2) 
mottles; weak medium angular blocky structure; 
friable; thin discontinuous brown (10YR 4/3) clay 
films on faces of peds; slightly acid; gradual smooth 
boundary. 

BC—34 to 41 inches; mottled yellowish brown (10YR 
5/6), grayish brown (2.5Y 5/2), and light olive brown 
(2.5Y 5/4) clay loam; weak medium angular blocky 
structure parting to moderate fine subangular blocky; 
friable; neutral; clear smooth boundary. 

C—41 to 60 inches; light olive gray (SY 6/2) clay loam: 
common fine faint strong brown (7.5YR 5/8) 
mottles; massive; friable; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 30 to 75 
inches. The depth to free carbonates ranges from 30 to 
60 inches. The thickness of the mollic epipedon ranges 
from 10 to 18 inches. 

The Ap or A horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. It ranges from loam to clay loam. 
The Bt2 and Bt3 horizons have hue of 10YR, value of 4 
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or 5, and chroma of 3 or 4. The clay content of the Bt 
horizon ranges from 32 to 35 percent in most pedons. 
Shelby clay loam, 9 to 14 percent slopes, moderately 
eroded, and the Shelby soil in the map unit Shelby-Adair 
clay loams, 9 to 14 percent slopes, moderately eroded, 
are taxadjuncts to the Shelby series because their dark 
surface soil is too thin to qualify as a mollic epipedon. 


Spillville series 


The Spillville series consists of somewhat poorly 
drained, moderately permeable soils on bottom land. 
These soils formed in loamy alluvium. The native 
vegetation was prairie grasses. Slope ranges from 0 to 2 
percent. 

Spillville soils are similar to Hanlon and Terril soils and 
are commonly adjacent to Coland and Hanlon soils. 
Coland and Hanlon soils are in positions on the 
landscape similar to those of the Spillville soils. Coland 
soils contain more clay and less sand than the Spillville 
soils, and Hanlon soils contain more sand. The A horizon 
of Terril soils is thinner than that of the Spillville soils. 

Typical pedon of Spillville loam, 0 to 2 percent slopes; 
1,150 feet east and 100 feet north of the southwest 
corner of sec. 5, T. 81 N., R. 27 W. 


Ар--0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to weak fine granular; friable; 
neutral; clear smooth boundary. 

А1--8 to 21 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure parting to weak fine subangular 
blocky; friable; neutral; gradual smooth boundary. 

A2—21 to 44 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
subangular blocky structure; friable; neutral; gradual 
smooth boundary. 

С--44 to 60 inches; very dark grayish brown (10YR 3/2) 
loam; few fine faint yellowish brown (10YR 5/6) 
mottles; massive; friable; neutral. 


The thickness of the solum ranges from 30 to 56 
inches. The thickness of the mollic epipedon ranges 
from 36 to 60 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is typically loam but in some pedons 
is silt loam containing noticeable sand. Below a depth of 
36 inches, the hue is 10YR or 2.5Y, value is 2 or 3, and 
chroma is 1 or 2. The C horizon ranges from loam to 
sandy loam. 


Storden series 


The Storden series consists of well drained, 
moderately permeable, calcareous soils on convex side 
slopes in the uplands. These soils formed in glacial till. 
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The native vegetation was prairie grasses. Slope ranges 
from 5 to 50 percent. 

Storden soils are commonly adjacent to Clarion, 
Hayden, Terril, and Zenor soils. Clarion, Hayden, and 
Zenor soils are in positions on the landscape similar to 
those of the Storden soils. Clarion soils have a mollic 
epipedon. Hayden soils have an argillic horizon. Zenor 
soils have a coarse-loamy control section. Terril soils are 
on foot slopes below the Storden soils. They have a 
mollic epipedon. 

Typical pedon of Storden loam, 5 to 9 percent slopes, 
moderately eroded; 150 feet west and 1,000 feet south 
of the northeast corner of sec. 26, T. 81 N., R. 28 W. 


Ap—0 to 7 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; mixed with some streaks and 
pockets of light olive brown (2.5Y 5/4) substratum 
material; weak fine subangular blocky structure; 
friable; strong effervescence; moderately alkaline; 
clear smooth boundary. 

C—7 to 60 inches; light olive brown (2.5Y 5/4) loam; few 
fine prominent strong brown (7.5YR 5/8) mottles; 
massive; friable; few soft white accumulations of 
lime; strong effervescence; moderately alkaline. 


The solum is 6 to 10 inches thick. The A horizon has 
hue of 10YR, value of 3 to 5, and chroma of 2 to 4.A 
few pedons have a B horizon, which has hue of 10YR, 
value of 4 or 5, and chroma of 3 or 4. The C horizon has 
hue of 10YR or 2.5Y, value of 5 or 6, and chroma of 3 to 
6. it dominantly is loam but ranges from sandy loam to 
sandy clay loam. 


Terril series 


The Terril series consists of moderately well drained, 
moderately permeable soils on concave foot slopes in 
the uplands. These soils formed in loamy local alluvium. 
The native vegetation was prairie grasses. Slope ranges 
from 2 to 9 percent. 

Terril soils are similar to Spillville soils and are 
commonly adjacent to Clarion and Storden soils. The 
mollic epipedon of Spillville soils is thicker than that of 
the Terril soils. Clarion and Storden soils commonly are 
steeper than the Terril soils and are higher on the 
landscape. Also, the mollic epipedon of Clarion soils is 
thinner. Storden soils generally do not have a mollic 
epipedon. 

Typical pedon of Terril loam, 5 to 9 percent slopes; 
2,520 feet north and 132 feet east of the southwest 
corner of sec. 22, T. 81 N., R. 28 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak 
medium granular structure; friable; neutral; clear 
smooth boundary. 

А1--8 to 21 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
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subangular blocky structure; friable; neutral; gradual 
smooth boundary. 

А2--21 to 30 inches; very dark grayish brown (10YR 
3/2) loam, very dark grayish brown (10YR 3/2) dry; 
weak fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

BA—30 to 38 inches; dark brown (10YR 3/3) loam; 
discontinuous very dark grayish brown (10YR 3/2) 
coatings on faces of peds; weak fine subangular 
blocky structure; friable; neutral; gradual smooth 
boundary. 

Bw—38 to 44 inches; brown (10YR 4/3) loam; 
discontinuous very dark grayish brown (10YR 3/2) 
coatings on faces of peds; weak medium subangular 
blocky structure; friable; neutral; gradual smooth 
boundary. 

BC—44 to 60 inches; brown (10YR 4/3) loam; weak 
medium subangular blocky structure; friable; neutral. 


The thickness of the solum ranges from 36 to 60 
inches. The thickness of the mollic epipedon ranges 
from 24 to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. it is commonly loam. In some pedons, 
however, it is silt loam high in content of sand, and in 
others it is clay loam. The B horizon has hue of 10YR, 
value of 3 or 4, and chroma of 2 to 4. It is loam or clay 
loam. 


Vanmeter series 


The Vanmeter series consists of moderately deep, 
moderately well drained, very slowly permeable soils on 
convex side slopes in the uplands. These soils formed in 
residuum of calcareous shale. The native vegetation was 
prairie grasses and trees. Slope ranges from 14 to 60 
percent. 

Vanmeter soils are commonly adjacent to Clinton and 
Ladoga soils. The adjacent soils are upslope from the 
Vanmeter soils. Also, their B horizon contains less clay. 

Typical pedon of Vanmeter silt loam, 30 to 60 percent 
slopes; 275 feet south and 50 feet east of the center of 
sec. 22, T. 78 N., R. 27 W. 


A—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10ҮН 6/2) dry; weak 
medium platy structure; friable; many roots; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

Bw1—6 to 12 inches; brown (10YR 5/3) silty clay loam; 
moderate fine subangular blocky structure; friable; 
many roots; strong effervescence; mildly alkaline; 
clear smooth boundary. 

Bw2—12 to 20 inches; reddish brown (BYR 4/3) silty 
clay; moderate fine angular blocky structure; firm; 
few roots; strong effervescence; mildly alkaline; 
abrupt smooth boundary. 
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Bw3—20 to 30 inches; dark grayish brown (2.5Y 4/2) 
clay; moderate fine angular blocky structure; firm; 
few roots; strong effervescence; mildly alkaline; 
abrupt smooth boundary. 

Cr—30 to 60 inches; olive (SY 4/3) and very dark gray 
(5Y 3/1) clay shale; medium platy rock strata; very 
firm; white soft lime accumulations; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. In some pedons a loamy or silty mantle as much 
as 20 inches thick overlies the clayey residuum. The 
content of shale fragments ranges, by volume, from 0 to 
15 percent throughout the solum. 

The A horizon has hue of 10YR, value of 4 or 5, and 
chroma of 1 or 2. It is silt loam, loam, or silty clay loam. 
The Bw2 horizon has hue of 2.5Y to 5YR, value of 4 to 
6, and chroma of 2 to 6. In some pedons the Cr horizon 
has thin beds of siltstone, sandstone, and lignite. 


Wadena series 


The Wadena series consists of well drained soils that 
are moderately permeable in the upper part and rapidly 
permeable in the lower part. These soils are on stream 
terraces. They formed in loamy alluvium underlain by 
sand and gravel at a depth of 32 to 40 inches. The 
native vegetation was prairie grasses. Slope ranges from 
0 to 5 percent. 

Wadena soils are similar to Clarion and Ridgeport soils 
and are commonly adjacent to Cylinder and Ridgeport 
soils. Clarion soils are on uplands. They have a fine- 
loamy control section. The lower part of their solum 
contains less sand than that of the Wadena soils. 
Ridgeport soils are in positions on the landscape similar 
to those of the Wadena soils. They have a coarse-loamy 
control section. The upper part of their solum contains 
more sand than that of the Wadena soils. Cylinder soils 
are in the lower lying areas on the stream terraces. Their 
B horizon is grayer than that of the Wadena soils. 

Typical pedon of Wadena loam, 32 to 40 inches to 
sand and gravel, 0 to 2 percent slopes; 1,350 feet west 
and 205 feet north of the southeast corner of sec. 14, T. 
81 N., R. 27 W. 


Ар--0 to 8 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; friable; neutral; clear smooth boundary. 

А--8 to 13 inches; very dark brown (10ҮН 2/2) loam, 
very dark grayish brown (10ҮН 3/2) dry; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

АВ--13 to 18 inches; very dark grayish brown (10YR 
3/2) loam, very dark grayish brown (10YR 3/2) dry; 
weak fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 
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Ву/1--18 to 24 inches; brown (10YR 4/3) loam; 
discontinuous very dark grayish brown (10ҮН 3/2) 
coatings on faces of peds; weak fine subangular 
blocky structure; friable; neutral; gradual smooth 
boundary. 

Вм2—24 to 31 inches; brown (10YR 4/3) loam that has 
a high content of sand; weak fine subangular blocky 
structure; friable; neutral; gradual smooth boundary. 

ВС--31 to 36 inches; dark yellowish brown (10ҮН 4/4) 
sandy loam; weak fine subangular blocky structure; 
very friable; neutral; clear wavy boundary. 

2С1--36 to 46 inches; dark yellowish brown (10YR 4/4) 
loamy sand; single grained; loose; about 5 percent 
fine gravel; neutral; gradual wavy boundary. 

2C2—46 to 58 inches; yellowish brown (10YR 5/4) sand; 
single grained; loose; about 2 percent fine gravel; 
slight effervescence; mildly alkaline; gradual wavy 
boundary. 

2С3--58 to 60 inches; yellowish brown (10YR 5/4) sand; 
loose; about 5 percent fine gravel; slight 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. The depth to sand and gravel ranges from 32 to 
40 inches. The thickness of the mollic ерїредоп ranges 
from 10 to 20 inches. The solum is slightly acid or 
neutral. 

The A horizon has hue of 10YR, value 012 or 3, and 
chroma of 1 or 2. It is loam or clay loam. The Bw1 and 
Bw2 horizons have hue of 10YR or 7.5YR, value of 3 to 
5, and chroma of 3 ог 4. They are loam or clay loam. 
The BC horizon is sandy loam or loamy sand. The 2С 
horizon has hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 2 to 4. It is neutral to moderately alkaline. It is 
sand or loamy sand. The content of gravel in this horizon 
varies. 


Webster series 


The Webster series consists of poorly drained, 
moderately permeable soils on flats, in swales, and on 
the upper part of drainageways in the uplands. These 
soils formed in glacial till and glacial sediments. The 
native vegetation was sedges and prairie grasses. Slope 
ranges from 0 to 2 percent. 

Webster soils are similar to Biscay and Canisteo soils 
and are commonly adjacent to Clarion, Nicollet, and 
Okoboji soils. Biscay soils are underiain by sand and 
gravel. Canisteo soils have free carbonates within 10 
inches of the surface. Clarion and Nicollet soils have 
higher chroma in the subsoil than the Webster soils. 
They are in upslope areas. Okoboji soils are in 
depressions. Their A horizon is thicker than that of the 
Webster soils. 

Typical pedon of Webster silty clay loam, 0 to 2 
percent slopes; 2,150 feet east and 160 feet north of the 
southwest corner of sec. 4, T. 80 N., R. 26 W. 
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Ap—0 to 8 inches; black (N 2/0) silty clay loam, black (N 
2/0) dry; weak fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 

А--8 to 17 inches; black (10YR 2/1) silty clay loam, 
black (N 2/0) dry; weak fine granular structure; 
friable; neutral; clear smooth boundary. 

Bg1—17 to 23 inches; dark gray (10YR 4/1) clay loam; 
discontinuous black (10YR 2/1) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

Bg2—23 to 29 inches; dark gray (5Y 4/1) clay loam; very 
dark gray (10YR 3/1) coatings on faces of peds; 
moderate fine subangular blocky structure; friable; 
neutral; gradual wavy boundary. 

Cg1—29 to 37 inches; grayish brown (2.5Y 5/2) loam; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
massive; friable; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

Cg2—37 to 60 inches; olive (5Y 5/3) loam; common fine 
distinct yellowish brown (10YR 5/8) mottles; 
massive; friable; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 48 inches. The thickness of 
the mollic epipedon ranges from 14 to 24 inches. The 
solum is neutral or mildly alkaline. 

The A horizon is neutral in hue or has hue of 10YR. It 
has value of 2 or 3 and chroma of 1 or less. It is silty 
clay loam or clay loam. The Bg2 horizon has hue of 5Y 
or 2.5Y, value of 4 or 5, and chroma of 1 or 2. It typically 
is clay loam but in some pedons is silty clay loam. The C 
horizon has hue of 2.5Y or 5Y, value of 5 or 6, and 
chroma of 3 or less. It is commonly loam, but the range 
includes sandy loam and clay foam. 


Wiota series 


The Wiota series consists of moderately well drained, 
moderately permeable soils on low stream terraces. 
These soils formed in silty alluvium. The native 
vegetation was prairie grasses. Slope ranges from 1 to 3 
percent. 

Wiota soils are similar to Sharpsburg soils and are 
commonly adjacent to Nevin soils. Sharpsburg soils 
contain more clay in the control section than the Wiota 
soils. Nevin soils have lower chroma in the B horizon 
than the Wiota soils. They are nearly level. 

Typical pedon of Wiota silt loam, 1 to 3 percent 
slopes; 2,020 feet north and 425 feet east of the 
southwest corner of sec. 26, Т. 78 М., R. 29 W. 


Ар--0 to 8 inches; very dark brown (10YR 2/2) silt loam 
(24 percent clay), dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

A1—8 to 18 inches; very dark brown (10YR 2/2) silt 
loam (26 percent clay), dark grayish brown (10YR 
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4/2) dry; weak fine subangular blocky structure; 
friable; medium acid; gradual smooth boundary. 

А2--18 to 26 inches; very dark grayish brown (10ҮН 
3/2) silty clay loam (28 percent clay), dark grayish 
brown (10YR 4/2) dry; weak fine subangular blocky 
structure; friable; medium acid; gradual smooth 
boundary. 

BA—26 to 30 inches; dark brown (10YR 3/3) silty clay 
loam (30 percent clay), grayish brown (10ҮН 5/2) 
dry; discontinuous very dark grayish brown (10ҮН 
3/2) coatings on faces of peds; weak fine 
subangular blocky structure; friable; medium acid; 
clear smooth boundary. 

Bti—30 to 47 inches; brown (10YR 4/3) silty clay loam 
(32 percent clay); weak medium subangular blocky 
structure; friable; thin discontinuous dark brown 
(10YR 3/3) clay films on faces of peds; medium 
acid; gradual smooth boundary. 

Bt2—47 to 60 inches; brown (10YR 4/3) silty clay loam 
(34 percent clay); weak medium prismatic structure 
parting to weak medium subangular blocky; friable; 
thin discontinuous dark brown (10YR 3/3) clay films 
on faces of peds; medium acid. 


The thickness of the solum ranges from 36 to 60 
inches. The depth to free carbonates is more than 60 
inches. The thickness of the mollic epipedon ranges 
from 18 to 30 inches. The solum is strongly acid to 
slightly acid. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is silt loam or silty clay loam. The 
Bt1 horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 or 4. The C horizon, if it occurs, is similar in 
color and texture to the Bt horizon. 


Zenor series 


The Zenor series consists of somewhat excessively 
drained soils that are moderately rapidly permeable in 
the upper part and rapidly permeable in the lower part. 
These soils are on upland side slopes. They formed in 
glacial outwash that is dominantly sandy loam over 
loamy sand. The native vegetation was prairie grasses. 
Slope ranges from 2 to 14 percent. 

Zenor soils are similar to Dickinson and Ridgeport 
soils and are commonly adjacent to Clarion and Storden 
soils. Dickinson soils do not have pebbles. Ridgeport 
soils contain less clay in the lower part of the control 
section than the Zenor soils. Clarion and Storden soils 
contain more clay in the contro! section than the Zenor 
soils. They are in positions on the landscape similar to 
those of the Zenor soils. 

Typical pedon of Zenor sandy loam, 2 to 5 percent 
slopes; 300 feet east and 725 feet south of the 
northwest corner of sec. 32, T. 81 N., В. 28 W. 


Dallas County, lowa 


Ар--0 to 8 inches; very dark grayish brown (10ҮН 3/2) 
sandy loam, very dark grayish brown (10ҮН 3/2) 
dry; discontinuous black (10YR 2/1) coatings on 
faces of peds; weak medium subangular blocky 
structure parting to weak fine granular; very friable; 
neutral; clear smooth boundary. 

A—8 to 11 inches; very dark grayish brown (10YR 3/2) 
sandy loam, very dark grayish brown (10YR 3/2) 
dry; discontinuous very dark gray (10YR 3/1) 
coatings on faces of peds; weak fine subangular 
blocky structure; very friable; neutral; gradual 
smooth boundary. 

ВА--11 (0 17 inches; dark brown (10YR 3/3) sandy 
loam, brown (10YR 5/3) dry; discontinuous very 
dark grayish brown (10YR 3/2) coatings on faces of 
peds; weak fine subangular blocky structure; very 
friable; about 4 percent gravel; neutral; gradual 
smooth boundary. 

Bw—17 to 24 inches; dark yellowish brown (10YR 4/4) 
sandy loam; discontinuous very dark grayish brown 
(10YR 3/2) coatings on faces of peds; weak 
medium subangular blocky structure; very friable; 
about 8 percent gravel; mildly alkaline; clear smooth 
boundary. 

ВС--24 to 34 inches; dark yellowish brown (10YR 4/4) 
sandy loam; very weak fine subangular blocky 
structure; single grained; loose; about 15 percent 
gravel; mildly alkaline; clear smooth boundary. 
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C1—34 to 41 inches; yellowish brown (10ҮН 5/4) 
gravelly sandy loam; single grained; loose; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

C2—41 to 52 inches; yellowish brown (10YR 5/4) 
gravelly loamy sand; single grained; loose; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

С3--52 to 60 inches; light olive brown (2.5Y 5/4) 
gravelly loamy sand; single grained; loose; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The thickness of 
the mollic epipedon ranges from 10 to 20 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 to 3. It is sandy loam or loam. The Bw 
horizon has hue of 10YR, value of 4 or 5, and chroma of 
3 or 4. It is sandy loam or loam. The C horizon has hue 
of 10YR or 2.5Y, value of 5 to 7, and chroma of 3 to 6. it 
is gravelly sandy loam or gravelly loamy sand. The 
content of gravel in this horizon ranges from 5 to 20 
percent. 

Zenor sandy loam, 5 to 9 percent slopes, moderately 
eroded, and the Zenor soil in the map unit Zenor- 
Storden complex, 9 to 14 percent slopes, moderately 
eroded, are taxadjuncts to the Zenor series because 
their dark surface soil is too thin to qualify as a mollic 
epipedon. 


formation of the soils 
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This section describes the factors of soil formation and 
relates them to the soils in Dallas County. It also 
describes the processes of soil formation. Detailed 
descriptions of the profiles considered representative of 
the series are given in the section “'Soil series and their 
morphology.” 


factors of soil formation 


Soil forms through processes that act on deposited or 
accumulated geologic material. The characteristics of the 
soil at any given point are determined by the physical 
and mineralogical composition of the parent material, the 
climate under which the soil material has accumulated 
and existed since accumulation, the plant and animal life 
on and in the soil, the relief, and the length of time that 
the forces of soil formation have acted on the soil 
material. Human activities also affect soil formation. 

Climate and vegetation are the active factors of soil 
formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it into a natural body that has genetically related 
horizons. The effects of climate and vegetation are 
conditioned by relief. The parent material affects the kind 
of profile that forms and, in extreme cases, determines it 
almost entirely. Finally, time is needed for changing the 
parent material into a soil. Generally, a long period is 
needed for the formation of distinct horizons. The factors 
of soil formation are so closely interrelated in their 
effects on the soil that few generalizations can be made 
regarding the effect of any one factor unless conditions 
are specified for the others. 


parent material 


The soils in Dallas County formed іп glacial till, loess, 
alluvium, residuum of shale and sandstone, and eolian 
sand. 

Glacial till is the most extensive parent material in the 
county. it was deposited during three glacial periods— 
the Nebraskan, the Kansan, and the Wisconsin. The first 
till to be deposited, the Nebraskan, has been buried by 
the Kansan till and is not identifiable on the landscape. 
The Kansan till is exposed in the southern one-fifth of 
the county. This unweathered till is a heterogeneous 
mixture. It is firm, calcareous clay loam that contains 
pebbles, boulders, and sand as well as silt and clay. It 
shows little evidence of sorting or stratification. The 


mineral composition also is heterogeneous and is similar 
to that of particles in unweathered loess (6). 

The glacial deposits are 6 to 12 feet thick in areas 
where shale and sandstone crop out but are 100 feet 
thick or more in most areas in the county. The thickness 
and hardness of the underlying sediments or rock have 
apparently had a direct effect on the thickness of the 
glacial tilt. 

Some soils formed on the Kansan till plain during the 
Yarmouth and Sangamon interglacial periods before the 
loess was deposited (75). They are called Yarmouth- 
Sangamon paleosols. The nearly level soils on this plain 
are strongly weathered and have a gray, plastic subsoil 
called gumbotil (77, 72). The gumbotil is several! feet 
thick and very slowly permeable. 

A widespread erosion surface has cut below the 
Yarmouth-Sangamon paleosol into Kansan till and older 
deposits. It generally is characterized by a stone line or 
subjacent till that is overlain by pedisediment (77, 72, 
73). A paleosol formed in this material. This surface is 
referred to as Late Sangamon. These paleosols are less 
strongly weathered, more reddish, and not so thick as 
those in the nearly level areas. 

The soils that formed in the Kansan till during the 
Yarmouth and Sangamon periods were covered by 
loess. Geologic erosion has removed the loess from 
many slopes and has exposed the paleosol. In some 
areas erosion has beveled or truncated the paleosol so 
that only the strongly weathered lower part remains. This 
erosion took place prior to loess deposition, or before 
about 25,000 years ago (75). In other areas erosion has 
removed all of the paleosol and has exposed till that is 
only slightly weathered at the surface. This erosion took 
place mostly in the postglacial period. 

Lamoni soils formed in a truncated Yarmouth- 
Sangamon paleosol of strongly weathered, gray clay. 
Adair and Armstrong soils formed in the less strongly 
weathered, reddish paleosol. Shelby, Gara, and Lindley 
soils formed in slightly weathered glacial till from which 
the overlying paleosol was removed by geologic erosion. 

The northern four-fifths of Dallas County was covered 
by the Des Moines lobe of the Wisconsin Glaciation. The 
glacial till, which is the parent material of most of the 
soils in this part of the county, was deposited by the 
Cary substage of this glaciation (74). Clarion, Nicollet, 
and Storden soils formed in till of the Cary substage. 
Canisteo, Webster, and Harps soils formed in glacial till 
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and in glacial sediments or reworked glacial till (22). 
Okoboji soils formed in local alluvium derived from 
glacial till. 

Loess is silty wind-deposited material that consists 
largely of silt particles and smaller amounts of clay and 
sand. It was deposited during the Wisconsin glacial 
period. The wind probably carried most of the loess from 
the flood plain along the Missouri River іп (һе western 
part of lowa to the uplands (5). The thickness of the 
loess and the differences among the soils that formed іп 
it are related to the distance from the Missouri River. In 
Dallas County the loess is about 12 to 18 feet thick on 
the nearly level, stable divides. It is thinner on the side 
slopes. On most side slopes in the higher uplands, all of 
the loess has been removed by erosion and glacial till is 
exposed. 

The loess in the southwestern and southern parts of 
lowa gradually thins out and becomes finer textured than 
that in the eastern part. A marked change in texture is 
not evident in Dallas County. Sharpsburg, Ladoga, 
Clinton, and Macksburg soils formed in loess. 

The loess and the soils that formed in loess in the 
western and southwestern parts of lowa have been the 
subject of much study and investigation. Ruhe and 
others have studied the relationship of the loess to the 
topography of western lowa (70, 75). 

Alluvium is sediment deposited by water along the 
major and minor streams and drainageways. The texture 
of the alluvium varies widely because the sources of the 
material and the manner in which it was deposited differ 
from area to area. In Dallas County the main sources of 
alluvium are glacial till, loess, outwash deposited by melt 
water from glaciers, and layers of exposed shale. 

When the rivers and streams overflow their channels 
and the water spreads outward toward the uplands, the 
sandy material is deposited first, adjacent to the stream. 
As the water moves more slowly, silt and very fine sand 
are deposited. During periods when the floodwater is 
high, the water spreads slowly toward the outer border 
of the flood plain and carries very fine silt and clay. As 
the floodwater recedes, these particles settle and are 
mixed with fine particles washed down as local alluvium. 
This pattern of deposition is evident in many places on 
the wider stream bottoms of the Raccoon and Des 
Moines Rivers and along Beaver Creek. Hanion soils are 
the nearest to streams. Next are Spillville and Nodaway 
soils. Coland and Colo soils are the farthest from the 
main channel. They are finer textured and more poorly 
drained than the other alluvial soils and are somewhat 
tower on the landscape. 

Some terraces or second bottoms are along the larger 
streams in the county. The soils on terraces have more 
strongly expressed profiles and are not flooded so 
frequently as the alluvial soils on first bottoms. Nevin and 
Wiota soils formed in silty alluvium on low stream 
terraces or second bottoms. Cylinder, Wadena, and 
Biscay soils formed in about 24 to 40 inches of loamy 
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alluvium overlying sand and gravel. These materials were 
deposited by melt water from the receding Cary glacial 
ice. 

Residuum of shale and sandstone is the oldest parent 
material in the county. It occurs as a series of beds 
deposited during a sedimentary cycle in the 
Pennsylvanian period. The beds consist of shale of 
various colors and textures and calcareous sandstone. 
They have a wide range in thickness. A few outcroppings 
of limestone, conglomerates, and organic layers, such as 
coal, are also evident, but they are not extensive. 
Vanmeter soils formed in residuum of multicolored, 
calcareous shale that is many feet thick. They are mainly 
on the lower parts of the side slopes that border the 
South Raccoon River. 

Eolian, or wind-deposited, sand is dominantly fine 
quartz sand in Dallas County. It was deposited during the 
same period as the loess. The sources from which the 
sand was picked up and redeposited were probably near 
stream bottom land. Dickinson soils are the only soils in 
the county that formed in this material. 


climate 


The soils in Dallas County formed under a variety of 
climatic conditions. During the post-Cary Glaciation, 
about 13,000 to 10,500 years ago, the climate was cool 
and the vegetation was dominantly conifers (23). During 
the period beginning about 10,500 years ago and ending 
about 8,000 years ago, a warming trend changed the 
vegetation from conifers to mixed hardwoods. Beginning 
about 8,000 years ago, the climate became warmer and 
drier and herbaceous prairie plants became dominant. 
Probably about 3,000 years ago, a change from a dry to 
a more moist climate began (8). The present climate is 
midcontinental and subhumid. 

A nearly uniform climate prevails throughout the 
county. The general climate has had an important overall 
influence on the characteristics of the soils but has not 
caused major differences among them. The influence of 
the general climate, however, is modified by local 
conditions. For example, soils on south-facing slopes 
formed under a microclimate that is warmer and less 
humid than that of the soils in nearby areas. Also, the 
poorly drained soils on bottoms formed under a 
microclimate that is wetter and colder than that of most 
of the surrounding soils. These local conditions account 
for some of the differences among the soils in the 
county. 

Changes in temperature activate the weathering of the 
parent material by water and air. As the parent material 
weathers, changes caused by both physical and 
chemical actions take place. Rainfall affects tho amount 
of leaching in the soil and the kinds of plants on the soil. 
Temperature and other climatic factors indirectly affect 
soil formation through their effect on the plant and 
animal life on and in the soil. 
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plant and animal life 


Many kinds of living organisms affect soil formation. 
Burrowing animals, worms, crayfish, and micro- 
organisms, for example, influence soil properties. 
Differences in the kind of vegetation, however, 
commonly cause the most marked differences among 
soils (9). 

The soils of Dallas County were influenced by prairie 
grasses and trees. The main prairie grasses were big 
bluestem and little bluestem. The main trees were 
deciduous. They were mostly oak, hickory, ash, and elm. 
On the broad, nearly level to gently rolling soils on 
uplands, tall prairie grasses were the dominant plants at 
the time when Dallas County was settled. The trees are 
in areas near most of the major streams and their major 
tributaries. 

Because grasses have many roots and tops that 
decay, soils that formed under prairie vegetation typically 
have a thicker, darker surface layer than the soils that 
formed under trees. The organic matter in the soils that 
formed under trees is derived principally from fallen 
leaves. These soils generally are more acid than the 
soils that formed under grasses. Also, more of the bases 
and clay minerals have moved downward in their 
profiles. 

Clarion, Nicollet, Webster, and Shelby soils are typical 
of soils that formed in glacial till under prairie vegetation. 
Sharpsburg and Macksburg soils formed in loess under 
prairie vegetation. Hayden and Lindley soils formed in 
glacial till under forest vegetation. Clinton soils formed in 
loess under forest vegetation. They have a thin, light 
colored A horizon; a gray E horizon that is very distinct 
when dry; and a B horizon that has stronger structure 
and shows more evidence of the accumulation of silicate 
clay than the B horizon in prairie soils. 

Lester, Ladoga, and Gara soils have properties that 
are intermediate between those of soils that formed 
entirely under forest vegetation and those that formed 
entirely under prairie vegetation. They probably formed 
under grasses but later were covered by trees. Their 
morphology reflects the influence of both trees and 
grasses. 


relief 


Relief is an important factor іп soil formation because 
of its effect on drainage, runoff, depth to the water table, 
and erosion. Slope ranges from nearly level to very 
steep in Dallas County. A difference in relief is the main 
reason for the differing properties among some of the 
soils in the county. 

Slope affects the thickness and color of the A horizon 
and the thickness of the solum through its effect on 
erosion and the amount of water that runs off and 
percolates through the soil. For example, the thickness 
and color of the A horizon of the Storden, Clarion, and 
Nicollet soils, which formed in similar parent material, are 
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related to slope. The thickness of the A horizon 
increases and the color darkens as the slope decreases. 
Generally, Storden soils are strongly sloping to very 
steep, Clarion soils are gently sloping or moderately 
sloping, and Nicollet soils are very gently sloping. The 
solum of the Storden soils is thinner than that of the 
Clarion and Nicollet soils. Also, carbonates are closer to 
the surface. 

Relief affects the color of the B horizon through its 
effect on drainage and soil aeration. In well drained soils 
the subsoil generally is brown because iron compounds 
are well distributed and are oxidized. In poorly drained or 
very poorly drained, poorly aerated soils, however, the 
subsoil is generally grayish and mottled. The poorly 
drained Webster and very poorly drained Okoboji soils, 
which are level or nearly level, are examples. The 
moderately well drained, gently sloping to strongly 
sloping Sharpsburg soils have a brownish B horizon. 
Macksburg soils have profile characteristics of somewhat 
poorly drained soils. Their subsoil, for example, is grayish 
brown. 

The water that percolates through soils removes clay 
from the A horizon, and much of this clay accumulates in 
the B horizon. Generally, more water percolates through 
nearly level or depressional soils than through the soils 
іп the more sloping areas, where some of the water runs 
off the surface. As a result, the content of clay in the B 
horizon generally is higher in the nearly level or 
depressional soils. 


time 


Time enables relief, climate, and plant and animal life 
to change the parent material. If these factors continue 
to operate for a long period, very similar kinds of soils 
form in widely different kinds of parent material. Soil 
formation, however, generally is interrupted by geologic 
events that expose new parent material. 

In most of the county, new parent material has been 
added to the uplands at least three times. It has been 
added four times in the northern part (77). Throughout 
the entire county, the bedrock was first covered by 
glacial drift from two different glaciers and then loess 
was deposited. In the northern four-fifths of the county, 
another glacier subsequently deposited the present 
surface material. 

Adair and Lamoni soils have the most weathered 
subsoil in the county. They formed in Kansan till, which 
began to weather in the Yarmouth and Sangamon 
periods. Then the till was covered by loess. More 
recently, the upper part of this ancient subsoil was 
exposed to weathering again when the loess was 
removed by erosion. Even older are the beds of shale 
and sandstone below the glacial till. These beds also 
have been exposed. Vanmeter soils formed in these 
areas. They vary considerably in the degree to which 
they have weathered. 
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According to radiocarbon dates, loess deposition 
began about 25,000 years ago and continued to about 
14,000 years ago (4, 70). These dates indicate that the 
surface of the nearly level, loess-mantied divides in lowa 
is about 14,000 years old. In Dallas County these stable 
areas include the nearly level soils and most of the 
gently sloping soils on divides, mainly Sharpsburg, 
Ladoga, and Macksburg soils. Radiocarbon dates from 
the base of the Cary glacial drift in the southern part of 
the Des Moines lobe indicate that the drift was deposited 
about 14,000 years ago. Thus, all of the soils that 
formed in this drift material are as young or younger than 
14,000 years old. In much of lowa, including Dallas 
County, geologic erosion has beveled and, in places, 
removed material on side slopes and deposited new 
sediments downslope (75). The surface layer of nearly 
level soils on upland divides is older than that on the 
beveled slopes that ascend to the divides. Thus, the 
soils on the side slopes are less than 14,000 years old. 
In Dallas County, Shelby, Gara, and Lindley soils are on 
these side slopes. 

The sediment stripped from the side slopes 
accumulated downslope as local alluvium. The age of 
the soils on the side slopes is determined by dating the 
alluvial fill at the base of slopes. The alluvium in some 
stream valleys in western lowa is less than 1,800 years 
old (2). Some of the soils that formed in alluvium in 
Dallas County are Hanlon, Spillville, Judson, and Colo. 
Some of the alluvium in which Nodaway soils formed 
was deposited after the county was settled. 


human activities 


Important changes took place when Dallas County 
was settled. Breaking the prairie sod and clearing the 
timber removed and changed the protective plant cover. 
Changes caused by water erosion generally are the most 
significant. As the land was brought under cultivation, the 
runoff rate increased and the rate at which water moved 
into the soil decreased. As a result, accelerated erosion 
removed part or all of the original surface layer from 
many of the more sloping soils. In some areas shallow to 
deep gullies have formed. 

Cultivation and erosion also changed the structure and 
consistence of the surface layer of some soils and the 
content of organic matter and level of fertility. In severely 
eroded areas the plow layer commonly includes the 
upper part of the subsoil, which is less friable and finer 
textured than the surface layer. Even in areas that are 
not subject to erosion, compaction by heavy machinery 
reduces the thickness of the surface layer and changes 
the structure. The granular structure characteristic of 
native grassland breaks down when the soils are 
intensively cropped. 

Some management measures decrease the 
susceptibilty to erosion, increase soil productivity, and 
reclaim areas not suitable for crops or pasture. For 
example, large areas on bottom land are suitable for 
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cultivation because flooding and deposition are 
controlled by diversions at the base of slopes, by 
drainage ditches, and by other measures. In some areas 
erosion and runoff are controlled by terraces and other 
measures. Many soils are more productive than they 
were in their natural state because applications of 
commerical fertilizer and lime have overcome 
deficiencies in plant nutrients. 

Erosion is the main cause of a decrease in the content 
of organic matter in soils (78). Though they cannot 
increase the content to the level that was characteristic 
of the native grassland, measures that control erosion 
can keep the content at a level that is needed when 
crops are grown. 


processes of horizon development 


Horizon differentiation is the result of four basic 
processes. These are additions, removals, transfers, and 
transformations (76). Each of these affects many 
substances in the soils, such as organic matter, soluble 
salts, carbonates, sesquioxides, and silicate clay 
minerals. The changes brought about by these 
processes help to determine the ultimate nature of the 
soil profile. 

The accumulation of organic matter is an early phase 
in the formation of most soils. The content of organic 
matter ranges from high to very low in the A horizon of 
the soils in Dallas County. It is low in the thin A horizon 
of the Hayden soils and high in the thick A horizon of the 
Webster and Colo soils. In some soils it is low because 
erosion has removed part of the A horizon. 

The removal of substances from parts of the profile is 
important in the development of soil horizons in Dallas 
County. The downward movement of calcium carbonates 
and bases is an example. Free carbonates have been 
leached from the upper part of most of the soils in the 
county. Exceptions are Storden, Canisteo, and Harps 
soils, which are calcareous throughout. Some soils are 
so strongly leached that they are strongly acid in the 
subsoil. 

A number of transfers from one horizon to another are 
evident in the soils of the county. Phosphorus, for 
example, is removed from the subsoil by plant roots and 
transferred to the parts of the plant growing above the 
ground. It is then returned to the surface layer in the 
plant residue. This process affects the form and 
distribution of the phosphorus in the profile. 

The translocation of silicate clay minerals has an 
important effect on horizon development. The clay 
minerals are carried downward in suspension by 
percolating water from the A horizon. They accumulate 
in the B horizon as fillings in pores and root channels 
and as clay films on the faces of peds This process has 
affected many of the soils in the county. In other soils, 
the clay content of the A horizon is not markedly 
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different from that of the B horizon and other evidence 
of clay movement is minimal. 

Another kind of transfer occurs only in very clayey 
soils. Cracks form when these soils shrink and swell. As 
a result, some of the material from the surface layer is 
transferred to the lower parts of the profile. 

Transformations are physical and chemical. The 
weathering of soil particles to smaller sizes is an 
example of a transformation. The reduction of iron is 
another example. This process is called gleying. !t 
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occurs when the soil is saturated for long periods. It is 
evidenced by ferrous iron and gray colors in the soil. It is 
a characteristic of poorly drained soils, such as the 
Webster soils. Reductive extractable iron, or free iron, 
generally is not so evident in somewhat poorly drained 
soils, such as the Macksburg soils (20). Another kind of 
transformation is the weathering of the primary apatite 
mineral in the parent material to secondary phosphorus 
compounds. 
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АВС soil. A soil having ап A, a B, and a C horizon. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (avallable moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


as— 
Inches 
Very OW; cna enacted 0103 
Low......... wad to 6 
Moderate. 6 to 9 
НО: iiis dé atiq o ЕКЕ. 9 to 12 
Very:high... ini rette em more than 12 


Base saturatlon. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on the contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 


expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Тіһаде with an implement having one or more 
soil-penetrating points that shatter or loosen hard, 
compact layers to depths below normal plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. if round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. А map unit of two or more kinds of soil in 
Such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
Soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves all or part of the crop 
residue on the surface throughout the year. 

Consistence, soil. Тһе feel of the soil and the ease with 
which a jump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose. —Woncoherent when dry or. moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 
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Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a "wire" 
when rolled between thumb and forefinger. 
Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft —When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varias among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
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shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained. —Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. Тһе 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained.—Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
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of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. А nearly level alluvial plain that borders а 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water 

Glacial ШІ (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Gleyed soll. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 
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Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

О horizon. —An organic layer of fresh and decaying 
plant residue. 

A horizon. —The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of another horizon. 

E horizon.—The mineral horizon below an O or A 
horizon and above a B horizon. The E horizon is 
characterized by a loss of some combination of 
silicate clay, iron, and aluminum and by a remaining 
concentration of sand and silt particles of quartz or 
other resistant minerals. 

B horizon. —The mineral horizon below an A, E, or O 
horizon. The B horizon is in part a layer of transition 
from the overlying A to the underlying C horizon. 
The B horizon also has distinctive characteristics 
such as (1) accumulation of clay, sesquioxides, 
humus, or a combination of these; (2) granular, 
prismatic, or blocky structure; (3) redder or browner 
colors than those in the A horizon; or (4) a 
combination of these. 

C horizon. —The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Н layer.—Hard bedrock beneath the soil. The 
bedrock commonly underlies a C horizon, but can 
be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
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soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid іти. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soll. Very fine sandy loam, loam, silt 
loam, or silt. 
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Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soll. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottiing, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/ew, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fire indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 
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Percolation. The downward movement of water through 
the soil. 

Peres slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 


use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permoability are: 


Very slow... less than 0.06 inch 
SlOW had Sau a s a Sau н 0.06 to 0.20 inch 
Moderately slow... 0.2 to 0.6 inch 
Moderate.................. ...0.6 inch to 2.0 inches 


222 2.0 to 6.0 inches 
ТОВ 6.0 to 20 inches 
Very rapid... more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. À numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity Index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Productivity, soll. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soll. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid....... below 4.5 
Very strongly acid.. 4.5 to 5.0 
Strongly acid.......... 5.1 to 5.5 
Medium acid...... 85.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Neutral........... 6.6 to 7.3 
Mildly alkaline............ ^. 7.4 to 7.8 
Moderately alkaline... .…… 7.9 to 8.4 
Strongly alkaline..................... enn 8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Rellef. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
ue as consolidated rock disintegrated in 
place. 
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Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soll. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site Index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
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Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soll. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material! in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in à 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. !t generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soll. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 


Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the "Ap horizon." 

Surface soll. The A, E, AB, and EB horizons. Includes 
all subdivisions of these horizons. 

Taxadjuncts. Taxadjuncts are soils that differ from a 
recognized series in so few properties and to so 
small a degree that major interpretations are not 
affected. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Varlegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


tables 


106 Soil survey 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


{Recorded in the period 1951-78 at Perry, Iowa] 


一 一 


| Temperature | Precipitation 
| | | 2 уеагв іп | [2 years іп 101 | 
| | | | 10 will have-- | Average | | will have-- | Average | 
Month | Average | Average | Average l | Inumber of|Averagel Inumber of | Average 
| daily | daily | | Maximum | Minimum | growing | | Less | More |даув with{snowfall 
{maximum | тї літо | |temperature|temperature| degree | Ithan--|than--10.10 inch| 
| | | higher | lower | days* | | | | or тоге | 
| | | | than-- | than-- | | | | | | 
| " | т | z | 1 | 1 | Snits | ын | m | = | | cd 
ан. 27.2 | 7.5 | 17.4 | 54 | -23 | 0 | .76 | .30 | 1.14 | 3 | 6.0 
| 
ыы 33.7 | 13.8 | 23.7 | 62 | -18 | 0 | 1.05 | .30 | 1.64 | 3 | 6.6 
March------ | 43.8 | 23.9 | 33.9 | 19 | -7 | 33 | 2.02 | .85 | 3.00 | 5 | 6.7 
April------ | 61.0 | 37.9 | 89.5 | 86 | 19 | 91 | 3.33 | 1.65 | 4,78 | 6 | .5 
Мау-------- | 72.7 | 49,2 | 61.0 | 91 | 30 ! 353 | 4,28 | 2.32 | 5.94 | T | .0 
June------- | 81.3 ! 58.8 | 70.0 | 96 | 42 | 600 | 4.61 | 2.54 | 6.44 | 7 | .0 
July------- | 85.3 | 62.7 | 74.1 | 99 | 17 ! 747 | 3.76 | 1.66 | 5.55 | 6 | .0 
August----- | 83.1 | 59.9 | 71.5 | 96 | 44 | 667 | 3.93 | 1.66 | 5.86 | 6 | .0 
а 15.6 | 50.7 | 63.2 | 93 | 31 | 396 | 3.30 | 1.28 | 4.99 | 6 | .0 
хассан 65.3 | 39.9 | 52.6 | 89 | 19 | 174 | 2.08 | .61 | 3.26 | 5 | 5 
и 47.5 | 26.9 | 37.2 ! 74 | 3 | 10 | 1.32 | 41 | 2.06 | 3 | 2.7 
селы 33.3 | 15.2 | 24.3 | 61 | -16 | 0 | .95 | .52 | 1.33 | 3 | 5.2 
Yearly: | | | | | | | | l | | 
Average-| 59.2 | 37.2 | 48.2 | --- | --- | --- | --- | ---| --- | --- | -- 
| | | | | | | | | | l 
шарды --- | --- | --- | 100 | -25 | --- | --- | --- | --- | --- | --- 
! --- | --- | --- | - | --- | 3,071 | 31.36 175532 ШЕ | 60 | 27.8 


Тоба1--- 
l 


# À growing degree day із a unit of heat available for plant growth. It сап be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth із minimal for the principal crops in the area (509 Б). 
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TABLE 2.--FRERZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-78 at Perry, Iowa] 


Minimum temperature 


| 
Probability | Р 2 F 329 в 
| ог lower | ог lower | ог lower 


Last freezing 
temperature 
іп spring: 


1 year іп 10 


later than-- April 23 | 


| 
| 
| 
| 
| 
| Мау À 


| 
Аргі1 18 | Арг11 25 


2 years іп 10 
later than-- 


5 years in 10 


later than-- April 8 | April 16 April 28 


First freezing | 
temperature | 
in fall: | 

| 


1 year іп 10 | 


earlier than-- October 12 [September 30 [September 19 


| 

| 

2 уеагв іп 10 І 

earlier than-- October 6 
| 


October 17 | 


September 25 


5 years in 10 
earlier than-- 


| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
i 
| 
! 
| 
| 
! 


October 27 October 4 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| October 17 


TABLE 3.--GROWING SEASON 


[Recorded in the period 1951-78 at Perry, Iowa] 


Daily minimum temperature 


! 
| 

Probability ! Higher | Higher Higher 
| 


than | than | than 
249 p | 280 р | 32° 
| ays | ays | Days 
9 yeans іп 10 | 180 | 160 | 141 
| 
8 уеагв 1п 10 | 188 | 168 | 147 
5 уеагв 1п 10 | 202 | 183 | 159 
2 уеагв 1п 10 | 215 | 199 | 171 
1 уеаг 1п 10 | 223 | 207 | 177 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name | Acres | Percent 
вутһо11 
| | 

6 lOkoboji silty clay loam, 0 to 1 percent 81оревз------------------------------------- 1,600 | 0.4 
7 ІМіоба silt loam, 1 to 3 percent віорев--------------------------------------------- 2,675 | 0.7 
8B |Judson silty clay loam, 2 to 5 percent в1орев-------------------------------------. 435 | 0.1 
118 [Colo-Ely silty clay loams, 2 to 5 percent slopes - 1,200 | 0.3 
2402 [Shelby clay loam, 9 to 14 percent slopes, moderately eroded------------------------ | 385 | 0.1 
21Е |Shelby loam, 14 to 18 percent в1орев----------------------------------------------- | 835 | 0.2 
27B |Terril loam, 2 to 5 percent в10рез----------------------------------.-- ------------ | 1,200 | 0.3 
210 |Terril loam, 5 to 9 percent в1орев-------------------------------------------- -----! 725 | 0.2 
55 INicollet loam, 1 to 3 percent в1орез----------------------------------------------- | 40,815 | 10.7 
6202 |Storden loam, 5 to 9 percent slopes, moderately eroded----------------------------- | 3,175 | 0.8 
6202 |Storden loam, 9 to 14 percent slopes, moderately eroded------------ ---------------- | 2,475 | 0.6 
62E 156ог4еп loam, 14 to 18 percent slopes-------------------------------------------- --| 3,025 | 0.8 
62Р !Storden loam, 18 to 25 percent 81о0рез---------------------------------------------- | 1,200 | 0.3 
654 |Lindley silt loam, 18 to 40 percent 810рев---------------------------------- -------| 1,550 | 0.3 
76B [Ladoga silt loam, 2 to 5 percent в1орев--------------------------------....-.-...---- | 1,700 | 0.5 
7602 |Ladoga silty clay loam, 5 to 9 percent slopes, moderately eroded------------------- | 3,400 | 0.9 
7602 |Ladoga silty clay loam, 9 to 14 percent slopes, moderately eroded----------- ------- | 880 | 0.2 
80B ICiinton silt loam, 2 to 5 percent э1орев---------------------------------- --------- | 575 | 0.2 
800 [Clinton silt loam, 5 to 9 percent в1орев----------------------------- | 415 | 0.1 
8062 {Clinton silty clay loam, 5 to 9 percent slopes, moderately eroded | 1,675 | 0.4 
80D2 [Clinton silty clay loam, 9 to 14 percent slopes, moderately eroded----------------- | 860 | 0.2 
88 INevin silty clay loam, 0 to,2 percent в1орев----------------------...........-.---.. | 1,050 | 8.3 
90 |Okoboji mucky silt loam, 0 to 1 percent slopes--------------------------------- ----| 290 | 0.1 
9302 [Shelby-Adalr clay loams, 9 to 14 percent slopes, moderately eroded----------------- | 3,200 | 0.8 
93Е IShelby-Adair complex, 14 to 18 percent slopes----------------------------2---------- | 215 | 0.1 
95 |Harps loam, 0 to 2 percent slopes--------------------- 2,475 | 0.6 
107 {Webster silty clay loam, 0 to 2 percent slopes 30,820 | 8.1 
133 [Colo silty clay loam, 0 to 2 percent в1орев---------------------------------------- 3,475 | 0.9 
135 {Coland clay loam, 0 to 2 percent в1орез---------------------------....-- 8,650 | 2.3 
138B [Clarion loam, 2 to 5 percent в1орев----------------------------------- ------------- | 78,930 | 20.6 
138C [Clarion loam, 5 to 9 percent в1о0рев------------------------------------------------ | 3,015 | 0.8 
13802 [Clarion loam, 5 to 9 percent slopes, moderately eroded----------------------------- 15,925 | 4.2 
13802 {Clarion loam, 9 to 14 percent slopes, moderately eroded-- 3,525 | 0.9 
168B {Hayden loam, 2 to 5 percent в1орев----------------------- 4,300 | 1.1 
168C |Наудеп loam, 5 to 9 percent slopes------------- -T----------------------------------- | 635 | 0.2 
16802 {Hayden loam, 5 to 9 percent slopes, moderately eroded------------------ ------------ | 955 | 0.2 
16802 |Наудеп loam, 9 to 14 percent slopes, moderately eroded------------------ ----------- | 860 | 0.2 
168E lHayden loam, 14 to 18 percent slopes-----------------------------------2-2-----2-2---- | 180 | 0.2 
168F |Наудеп loam, 18 to 25 percent в1орез----------------------------------------------- | 1,625 | 0.4 
1698 [Clarion loam, 2 to 5 percent long в1орев------------------------------------------- | 12,775 | 3.3 
16902 |Clarion loam, 5 to 9 percent long slopes, moderately eroded == | 7,210 | 1.9 
175B {Dickinson fine sandy loam, 1 to 5 percent в1орев------------------------ ---| 415 | 0.1 
1150. 1ріскіпвоп fine sandy loam, 5 to 9 percent вз1орев85----------------------------------- | 195 | 0.1 
179F [Gara loam, 18 to 25 percent 8в10рев--=------------------------------- ---------------- | 1,075 | 0.3 
201B |Coland-Ternil complex, 2 to 5 percent в1орев----------------------- ---------------- | 4,430 | 1.2 
203 ICylinder loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes----------- | 1,325 | 0.4 
220 INodaway silt loam, 0 to 2 percent 81орез------------------------------------------- | 4,525 | 1.2 
259 IBiscay clay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent в1орев-------- | 1,070 | 0.3 
308 {Wadena loam, 32 to 40 inches to sand and gravel, 0 to 2 percent в1орев------------ -l 3,415 | 0.9 
3088 |Мадепа loam, 32 to 40 inches to sand and gravel, 2 to 5 percent slopes------------- | 800 | 0.2 
325 |Те Sueur loam, 0 to 2 percent slopes-------------------------------------------7-7--- | 465 | 0.1 
3560 18Hayden-Storden loams, 25 to 50 percent slopes--------- ----------------------------- | 9,650 | 2.5 
368 |Macksburg silty clay loam, 0 to 2 percent 810ре8------------------------ ----------- | 1,665 | 0.4 
370B [|Sharpsburg silty clay loam, 2 бо 5 percent в1орев---------------------------------- | 5,925 | 1.6 
37062 |Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded--------------- | 9,025 | 2.1 
37002 |Sharpsburg silty clay loam, 9 бо 14 percent slopes, moderately егодед ---| 385 | 0.1 
119Ғ {Vanmeter silt loam, 14 to 30 percent slopes----------------------------- ---| 1,480 | 0.4 
4198 |Уаптебег silt loam, 30 to 60 percent в1орев---------------------------------------- | 840 | 0.2 
485 |Spillville loam, 0 to 2 percent slopes------ ------------------------------------- --| 2,925 | 0.8 
507 |Сапізбео silty clay loam, 0 to 2 percent slopes----------- ------------------ ------- | 49,575 | 13.0 
536 {Hanlon fine sandy loam, 0 to 2 percent в1орев-------------------------------------- | 2,525 | 0.1 
5668 |Moingona loam, 2 to 6 percent в1орев----------------------------------------------- | 785 | 0.2 
638C2 |Clarion-Storden loams, 5 to 9 percent slopes, moderately eroded-------------------- | 590 | 0.2 
638D2 lClarion-Storden loams, 9 to 14 percent slopes, moderately егодед------------------- | 375 | 0.1 
7368 [Lester loam, 2 to 5 percent long в1орев-------------------------------------------- | 2,075 | 0.5 
73662 ILester loam, 5 to 9 percent long slopes, moderately егойей------------------------- | 2,915 | 0.8 
82202 |Lamoni silty clay loam, 9 to 14 percent slopes, moderately eroded------------------ | 975 | 0.3 
823 |Ridgeport sandy loam, 0 to 2 percent в1орев---------------------------------------- | 390 | 0.1 
8238 [Ridgeport sandy loam, 2 to 5 percent Blopes--------------------------7-----2-2--2--- --| 515 | 0.1 
8230 IRidgeport sandy loam, 5 to 9 percent в1орев---------------------------------------- І 310 | 0.1 
8288 |Zenor sandy loam, 2 to 5 percent в1орев-------------------------------------------- і 475 | 0.1 


See footnote at end of table. 
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TABLE H.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Map | 8011 name | Acres [Percent 
symbol | 


| 

82802 |Zenor sandy loam, 5 to 9 percent slopes, moderately егойей------------------------- 615 | 0.2 
B29D2 |2епог-85ог4еп complex, 9 to 14 percent slopes, moderately eroded------------------- 580 | 0.2 
956 [Harps-Okoboji complex, 0 to 1 percent slopes--------------------------------------- 1,100 | 0.3 
99302 |Gara-Armstrong complex, 9 to ih percent slopes, moderately eroded--- 1,500 | 0.4 
993E |Gara-Armstrong complex, 14 to 18 percent slopes--------------------- 2,375 | 0.6 
1220 |Nodaway silt loam, channeled, 0 to 2 percent в1орев-------------------------------- 885 | 0.2 
1314 {Hanlon-Spillville complex, channeled, 0 to 2 percent в1орез------------------------ 7,050 | 1.8 
1585 [Spillville-Coland complex, channeled, 0 to 2 percent в1орев------------------------ 960 | 0.3 
5010 |Pits, sand and қгауе1------------------------------------.-.............-............ 850 | 0.1 
5040 {Orthents, loamy 850 | 0.2 
5060 |Pits, clay------------------ 155 | * 

| Lf 5 2,125 | 9.7 

| ee | 382,080 | 100.0 


c ————————————————— ee ЕЕ 


* Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Soil survey 


[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil] 


а сак ы 


|Bromegrass-| 


Soil name and 
map symbol 


Terril 


27С-------------------. 


Терг11 


Nicollet 


6202---------«--------- 


Storden 


62Е-------------------. 


Okoboji 


اک 


Cor 


n 


Bu 


See footnote at end of table. 


84 


113 


120 


68 


© 
е 


107 


| Soybeans 


Bu 


32 


42 


47 


oat 


8 


Bu 


67 


63 


67 


alfalfa 


AUM* 
7.3 


7.6 


8.6 


| Kentucky 
| legume hay| bluegrass 

| AUM* 

3.4 | 3.3 
| 

4.6 | 4.2 
| 
| 

5.2 | 4.2 
| 
| 

--- | 3.8 
| 
| 

3.4 | 3,3 
| 

2.9 | 2.3 
| 

5.0 | 4.2 
| 

4,8 | 4.2 
| 

1.5 | 3.5 
| 

3.9 | 3.6 
| 

3.5 | 3.3 
l 

3.0 | 2.5 
| 

2.2 | 1.6 
| 
| 

эсэх Ul a 
| 
| 

4.7 | 4.3 
| 

4.4 | 3.9 
| 

4.0 | 3.7 
| 

4.5 | 4.0 
| 

4.3 | 3.8 
| 

4.2 | 3.6 
| 

3.8 | 3.5 
| 

4.8 | 4,0 
| 

3.4 | 3.3 
| 


Grass- 


Ton 


Smooth 


| bromegrass 


AUM* 
4.3 


6.4 
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Dallas County, lowa 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Kentucky | Smooth 


| legume hay| bluegrass 


Grass- 


Soil name and 


|Bromegrass-| 


| bromegrass 


alfalfa 


map symbol 


AUM# 


AUM* 


AUM* 
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TABLE 5.--YIELDS PER АСНЕ OF CROPS AND PASTURE--Continued 


Kentucky | Smooth 


Grass- 
| legume hay) bluegrass | bromegrass 


| Bromegrass- | 


Soil name and 


alfalfa 


| Soybeans 


map symbol 


АУМ 
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See footnote at end of table. 


Dallas County, lowa 


Soil name and 
map symbol 


Gara-Armstrong 


993Е. 
Gara-Armstrong 


Spillvillé-Coland 


501098, 
Pits 


504098, 
Orthents 


506098, 
Pits 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| Corn 


Бі 


| Soybeans 
| 


Ви 


17 


30 


21 


23 


34 


24 


Oat 


Bu 


s 


37 


63 


58 


51 


72 


35 


|Bromegrass-| 


alfalfa 


АУМ 


3.1 


5.5 


5.0 


4.6 


6.9 


4.3 


Grass- 


113 


| legume hay! bluegrass | bromegrass 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 


Топ 


1.9 


3.3 


3.0 


2.9 


3.7 


2.6 


Kentucky | Smooth 
AUM | AUM* 

1.2 | 2.8 
| 
| 

3.0 | 4.8 
l 

2.7 | 4,3 
| 

2.6 | --- 
| 
| 

3.3 | 4.7 
| 

2.2 | 3.7 
| 
| 
| 
| 

4.0 | 5.5 
| 

3.5 | --- 
| 
| 

3.4 | --- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


mg зы ыш ЛЕЛ МЇ" a ee хагас == 


# Animal-unit-month: The amount of forage or feed required to feed one animal unit (опе cow, one horse, 


one mule, five sheep, or five goats) for 30 days. 
**" See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6,--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas аге excluded. 


entry indicates no acreage] 


Major management concerns (Subclass 


Class | Total | 


| acreage | Erosion 
| (e) 
Acres 
| | 
| | 
Ї | шан --- 
ІІ | 226,385! 109,915 
III | 64,6401 61,260 
| 
IV | 11,240| 11,240 
V | 8,895! EN 
VI | cage 6,550 
VII | 13,520] 13,520 
| | 
VIII | БХ 222 


| ! 


| Wetness 
W 
Acres 


111,670 
2,990 


| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 8,895 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Absence of ап 


5011 


problem 


Асгев 


8) 


Soil survey 


Dallas County, lowa 


[Only the soils suitable for production of commercial trees are listed. 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


Soil name and |0ғ41- | quip- 
map symbol Ination|Erosion | ment 
Isymbollhazard | limita-|mortal- | 
I l | tion | 1t 
| | | 
654---------------- | 3r IModerate|Moderate|S1ight 
Lindley | | | 
| 
| 
76B, 7602, T6D2----[ 10 
Ladoga | 
| 
| 
| 
| 
BOB, 80C, 8002, | 
8002-------------- | 20 
Clinton | 
| 
| 
| 
1688, 1680, 16802, | 
16802------------ | 20 
Наудеп | 
| 
| 
| 
| 
168Е, 168F--------- | 2r 
Hayden | 
| 
| 
| 
| 
| 
1798--------------- | 3r 
Gara | 
325---------------- | 20 
Le Sueur | 
| 
| 
| 
35688: | 
Наудеп------------ | èr 
| 
| 
| 
| 
| 
Storden. | 
| 
ШӘР, 4190--------- | де 
Vanmeten | 
| 
566B--------------- | 2o 
Moingona | 
| 
| 
| 


Management concerns 


| 

| | 

| | 
Slight аша [зп 

| | 

| | 

l 

| 

| 

| | 
Slight Бағы ы 

| | 

| | 

| | 

| | 

| | 
Slight ыы [ent 

| Ї 

| | 

| | 

| | 

| | 

аа SILER 

| | 

| | 

| | 

| | 

| | 


Moderate | Moderate | Slight 


Slight [Slight |Slight 


Moderate |Moderate|Slight 


Severe Severe Severe 


Slight Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Шашы 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slight 
| 

| 

| 

| 


| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


See footnote at end of table. 


|Seedling| Wind- 
throw 
| hazard 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 
Slight 


Severe 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Slight 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
ERE 
| 
| 
| 
| 


Potential 


| Common trees 


roductivit 
[Site 
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Absence of an entry indicates that 


| 
| Trees to plant 


lindex| 


| 

[White oak----------- | 
|Post oak 
{Blackjack oak------- | 
lack оак----------- | 


[White оак----------- 
INorthern red оак----| 
| 


| 

| 

| 

| 

| 

[White oak----------- 
{Northern red Seed 
| 

| 

| 

| 

| 


[Northern red оак----| 
[American basswood---| 
[Sugar maple--------- | 
[Black walnut-------- | 
|Eastern white ріпе--| 
[White oak----------- | 
| 


[Northern red оаК----| 
[American basswood---| 
[Sugar maple--------- | 
[Black walnut-------- | 
[Eastern white pine--| 
[White oak----------- 


| 
IWhite oak----------- | 
ахыг red eon 


[Sugar maple--------- | 
|American basswood---| 
[Black walnut-------- | 
[Eastern хурц 


| 
INorthern red оак----| 
|American basswood---| 
[Sugar maple--------- | 
[Black walnut-------- | 
[Eastern white pine--| 
[White oak----------- 


White oak----------- 


White оак----------- | 
Northern гей oak----| 
| 
| 
| 
| 


65 
65 


69 
69 
62 
64 
62 


69 
69 
762 
64 
62 


62 
64 
62 


55 
65 


| 

IWhite oak, green ash, 
yellow-poplar, black 
oak. 


Eastern white pine, 
red pine, European 
larch, sugar maple, 
black walnut, white 
oak, northern red 
oak. 


Eastern white pine, 
red pine, European 
larch, black walnut, 
white oak, northern 
red oak. 


Black walnut, northern 
red oak, American 
basswood, silver 
maple, white oak. 


Black walnut, northern 
red oak, American 
basswood, silver 
maple, white oak. 


Eastern white pine, 
red pine. 


Eastern cottonwood, 
American basswood. 


Black walnut, northern 
red oak, American 
basswood, silver 
maple, white oak. 


Eastern white pine, 
red pine. 


Eastern white pine, 
red pine, European 
larch, green ash, 
black walnut, white 
oak, northern red оак, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
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8011 name and 
map symbol 


| 
1368, 73602----- === | 


20 
Lester ! 
| 
| 
| 
| 
99328: | 
бага-------- ------ | Зо 
| 
| 
| 
Armstrong-------~ =l 3c 
| 
| 
993Е4: | 
бага------------- E 3r 
| 
| 
| 
Armstrong--------- | 3e 


| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns otential productivit 
lordi- | Г Equip- | | Ї 


Ination|Erosion | 
Ман нийн 


Slight 


Slight 


ment 


Slight 


Slight 


Slight 


|Seedling| Wind- 


| limita-Imortal- | 
tion 


it 


Slight 


Slight 


Moderate |Moderate|Slight 


Moderate |Moderate|Severe 


| 
| 
| 
| 
| 
| 
1 
! 
| 
| 
| 
| 
| 
| 
Slight ! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Severs 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight 


Slight 


Slight 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


throw | 
hazard 


| Common trees 


| 
[Northern red oak----| 
|American basswood---| 
|Black walnut-------- | 
[Eastern cottonwood--| 
[Eastern white рїпе--| 
inire оак----------- 


White oak----------- | 
Northern red oak----| 


White oak----------- | 
Northern red оаК----| 
| 


| 
| 
White oak-----------| 
Northern red oak----| 


|Site 
| index 


55 
55 


Soil survey 


| 
| Trees бо plant 
l 


Black walnut, northern 
red oak, American 
basswood, silver 
maple, white oak. 


Eastern white pine, 
red pine, white 
oak, northern red 
oak. 


red pine, European 
larch, sugar maple. 


Eastern white pine, 
red pine, white 
oak, northern red 
oak. 


Eastern white pine, 
red pine, European 
larch, sugar maple, 


l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
bua white plne, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| poplar. 


| | | | pt. lj. ole == 


8 See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average heights, in feet, оҒ-- 
Soil name and 


northern white- 
cedar, blue 
spruce, white 
fir. 


American 
cranberrybush. 


| 
тар symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | 
6----------------. | --- {Northern white- | Наскоеггу, eastern|Honeylocust, |Eastern 
Okoboji | | cedar, Siberian | redcedar, bur | golden willow, | cottonwood. 
| | peashrub, lilac, | oak, white | green ash. | 
| | Tatarian | spruce. l | 
I | honeysuckle. | | | 
1----------------- | --- 1811Ку dogwood, IWhite fir, blue [Austrian pine, [Eastern white 
Wiota | | Ашиг privet, Amur| spruce, northern | Norway spruce. | pine, pin oak. 
| | honeysuckle, | white-cedan, | | 
| | American | Washington | | 
| | cranberrybush. | hawthorn. | | 
8в---------------- | --- |Amur honeysuckle, |Hackberry, bur |Honeylocust, | --- 
Judson | | Amur maple, | oak, green ash, | Austrian pine, | 
| | autumn-olive, | Russian-olive, | eastern white | 
| | lilac. | eastern цагийг рїпе. | 
11B*: | | | | | 
Colo----------- --| --- lAmur privet, Amur [Norway spruce, [Eastern white pine|Pin oak. 
| | honeysuckle, | Austrian pine, | | 
| | American | blue spruce, | | 
| | cranberrybush, | white fir, | | 
| | silky dogwood. | northern white- | | 
| | | cedar, Washington| | 
| | | hawthonn. | | 
Е1у-------------- | --- | Ати” privet, Ашиг |Austrian pine, {Norway spruce----- [Eastern white 
| | honeysuckle, | white fir, blue | | pine, pin oak. 
| | American | spruce, northern | | 
| | eranberrybush, | white-cedar, | | 
| | silky dogwood. | Washington | | 
| | | hawthorn. | | 
2102, 24E--------- | --- [Silky dogwood, | Washington INorway spruce, {Pin oak, eastern 
Shelby | | American | hawthorn, | Austrian pine. { white pine. 
| | cranberrybush, | northern white- | | 
| | Amur honeysuckle,| cedar, blue | | 
| | Ашиг privet. | spruce, white | | 
| l | fin. | | 
| | | | | 
27B, 270---------- | --- {Gray dogwood, |Honeylocust, |Eastern white | --- 
Terril | | Siberian | Russian-olive, | pine, green ash. | 
| | peashrub, | Amur maple, blue | | 
| | redosier dogwood,| spruce, northern | l 
| | lilac. | white-cedar, | | 
| | | eastern сейн | 
---------------- | --- IRedosier dogwood, [Northern white- {Austrian pine, [Silver maple. 
Nicollet | { Tatarian | cedar, white | eastern white | 
| | honeysuckle, | spruce, blue | pine, green ash, | 
| | lilac. | spruce, Amur | hackberry. | 
| | зон | 
6202, 6202, 62E, | | | | 
2в-------------- lAmerican plum-----lEastern redcedar, |Honeylocust, green|Siberian elm------ ] --- 
Storden | | hackberry, | ash, Russian- | | 
| | Tatarian | olive. | 
| | honeysuckle, | l | 
| | Siberian | | | 
| peashrub. | ! | 
650--------------- ! --- Silky dogwood, [Washington [Norway spruce, [Eastern white 
Lindley Amur poney Ruolo hawthorn, ! Austrian pine. | pine, pin оак, 
| | | 
| | | 
| | | 
| | | 


| 
| 
| 
| 
! Amur privet, 
| 
| 
| 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havi redicted 20-year average heights, in feet, of-- 
Soil name and | Ї Ї 


| 
тар symbol | <8 | 8-15 | 16-25 | 26-35 >35 
| | | | 
76B, 7602, 7602---| --- |Silky dogwood, IWhite fir, blue lAustrian pine, Eastern white 
Ladoga | | Amur privet, Ати”! spruce, northern | Norway spruce. | pine, pin oak. 
| | honeysuckle, | white-cedar, | | 
| | American | Washington | I 
| | cranberrybush. | hawthorn. | | 
| 
80B, 800, 8062, | | | | | 
8002------------- | --- [Amur privet, Amur [White fir, blue |Norway spruce, [Eastern white 
Clinton | | honeysuckle, | spruce, northern | Austrian pine. | pine, pin oak. 
| | American | white-cedar, | | 
Ї | cranberrybush, | Washington | | 
| | silky dogwood. ! hawthorn. | | 
88---------------- | --- 1811ку dogwood, [Austrian pine, [Norway spruce-----|Eastern white 
Nevin | | Amur privet, | white fir, blue | | pine, pin oak. 
| | American | spruce, northern | | 
| | cranberrybush, | white-cedar, | | 
| | Amur honeysuckle.| Washington | | 
| | | hawthorn. | | 
90---------------- | --- [Northern white- |Hackberry, eastern|Honeylocust, |Eastern 
Okoboji Ї | cedar, Siberian | redcedar, bur | golden willow, | cottonwood. 
| | peashrub, lilac, | oak, white | green ash. | 
| | Tatarian | spruce. | I 
| | honeysuckle. | | | 
93D2*, 93E*: | | | | | 
Shelby----------- | --- 1811Ку dogwood, [Washington {Norway spruce, |Pin oak, eastern 
| | American | hawthorn, | Austrian pine, [ white plne, 
| | eranberrybush, | northern white- | | 
| | Amur honeysuckle,| cedar, blue | | 
| | Amur privet. | spruce, white | | 
| | | fir. | | 
| | | | | 
Adair------------ | --- [Eastern redcedar, |Austrian pine, [Eastern white | --- 
| | Washington | green ash, | pine, pin oak. | 
| | hawthorn, Amur | osageorange, | | 
| | privet, | | | 
| | arrowwood, Amur | | | 
| | honeysuckle, | | | 
| | Tatarian | | | 
| | honeysuckle, | | | 
| | American l | | 
| | cranberrybush. | | | 
95---------------- | --- |Tatarian |Hackberry, white [Golden willow, Eastern 
Harps | | honeysuckle, | spruce, eastern | honeylocust, | cottonwood. 
| | northern white- | redcedar, bur | green ash, 
| | седаг, Siberian | оак. | | 
| | peashrub, 111ас. | | | 
107--------------- | --- Їйедо81ег dogwood, |Hackberry, Amur |Golden willow, Eastern 
Webster | | American plum, | maple, northern | green авһ. | cottonwood, 
| | Tatarian | white-cedar, talll | silver maple. 
| | honeysuckle. | purple willow, | | 
| | | white spruce. | 
| 
133--------------- | --- |Amur privet, Amur [Norway spruce, |Eastern white pinelPin oak. 
Colo | | honeysuckle, | Austrian pine, | | 
| | American | blue spruce, | | 
| | cranberrybush, | white fir, | | 
| | silky dogwood. | northern white- | 
| | | cedar, Washington| | 
| | | hawthorn, ! | 
135--------------- | --- |Redosier dogwood, [White spruce, |Golden willow, Eastern 
Coland | | Tatarian | hackberry, | green ash. cottonwood, 
i | honeysuckle, | northern white- | | silver maple. 
| | American plum. | cedar, tall | 
| | | purple willow, | 
| | | Amur maple. | 
| | | | | 
See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and 


| 
тар symbol | <8 | 8-15 | 16-25 | 26-35 | >35 


| | | 
элгэн үлс сэл улны 


| 
1388, 1380, 13802,| 
13802------------ | --- 
Clarion 


Northern white- 
cedar, blue 
spruce, Amur 


Green ash, eastern 
white pine. 


Gray dogwood, 
redosier dogwood, 
lilac, Siberian 


| | | | 
| | | | 
| | | | 
| | | | | 
| | | | | 
! | peashrub. | maple, Russian- | | 
| | | olive, eastern | | 
| | | redcedar, | | 
| | | hackberry. | 
1688, 1680, 16862, | | | | 
16802, 168Е, | | | | | 
168р----------... | --- IRedosier dogwood, |Hackberry, eastern|Eastern white | --- 
Наудеп | | gray dogwood, | redcedar, | pine, green ash. | 
| | Siberian | Russian-olive, | | 
| | peashrub, lilac. | Amur maple, | | 
| | | northern white- | | 
| | | cedar, blue | 
| | | spruce, | | 
169B, 16902------- | --- [агау dogwood, {Northern white- | їгееп ash, eastern| --- 
Clanion | | redosier dogwood,| cedar, blue | white plne. 
| | lilac, Siberian | spruce, Amur | 
| | peashrub. | maple, Russian- | 
| | | olive, eastern | | 
| | | redcedar, | 
| | | hackberry. | | 
1758, 1750-------- 181регїап peashrub,|Eastern redcedar, [Eastern white | --- --- 
Dickinson | Tatarian | hackberry, | pine, 
| honeysuckle, | Manchurian | honeysuckle, bur | 
| lilac. | crabapple. | oak, Russtan- | 
| | | olive, jack pine,| | 
| | | green авһ. | | 
1795-------------- | --- | Ашиг honeysuckle, [Northern white- |Austrian pine, [Eastern white 
Gara | | American | cedar, white fir,| Norway spruce. | pine, pin oak. 
| | eranberrybush, | Washington | 
| | Amur privet, | hawthorn, blue | | 
| | silky dogwood. | spruce. | | 
| 
20188: | | | | | 
Coland----------- | --- IRedosier dogwood, White spruce, {Golden willow, [Eastern 
| | Tatarian | hackberry, | green ash. | cottonwood, 
| | honeysuckle, | northern white- | | silver maple. 
| | American plum, | cedar, tall | 
| | | purple willow, | 
| | | Amur maple. | | 
Тегг11----------- | --- | їгау dogwood, | Honeylocust, |Eastern white | --- 
| | Siberian | Russian-olive, | pine, green ash. | 
i | peashrub, | Amur maple, blue | 
| | redosier dogwood,| spruce, northern | | 
| | lilac. | white-cedar, | | 
| | | eastern ا‎ | 
203--------------- | --- IRedosier dogwood, |Blue spruce, lAustrian pine, {Silver maple. 
Cylinder | | Tatarian | northern white- | eastern white 
| | honeysuekle, | cedar, Amur | pine, green ash, | 
| | lilac. | maple, white | hackberry. | 
| | | spruce. | | 
220--------------- | --- [Amur privet, Amur |Austrian pine, INorway зргисе----- [Eastern white 
Nodaway l | honeysuckle, | white fir, blue | | pine, рїп oak. 
Ї | American | spruce, northern | | 
| | cranberrybush, | white-cedan, | 
l | silky dogwood. | Washington | | 
| | | hawthorn. | | 


See footnote at end of table. 
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5011 name and 
map symbol 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| <8 
| 


edicted 


| rees having pr “year average heights, in feet, of-- 


! 8-15 


16-25 


| 26-35 


Soil survey 


| >35 


| | | 


Biscay 


308, 3088 
Wadena 


Storden---------- 


Macksburg 


370B, 37002, 


Sharpsburg 


119Р, 1190 
Vanmeter 


Canisteo 


|Siberian peashrub, 
lilac, Tatarian 
honeysuckle. 


|Tatarian 
| honeysuckle, 
| Siberian 

| peashrub. 
| 

| 


See footnote at end of table. 


Redosier dogwood, 
American plum, 
Tatarian 
honeysuckle. 


Eastern redcedar, 
hackberry, 
Manchurian 
crabapple. 


|Redosier dogwood, 
| Tatarian 

| honeysuckle, 

| lilac. 


| 

| 

| 
|Redosier dogwood, 
| gray dogwood, 

| Siberian 

| peashrub, lilac. 
| 
| 
| 
| 


[Eastern redcedar, 
| hackberry, 

| Tatarian 
honeysuckle, 
Siberian 
peashrub. 


American 
cranberrybush, 
Amur honeysuckle, 
Amur privet, 
silky dogwood. 


Silky dogwood, 
Amur honeysuckle, 
American 
cranberrybush, 
Amur privet. 


Eastern redcedar, 
osageorange, 
Russian-olive, 
jack pine, 
Washington 
hawthorn. 


Redosier dogwood, 
Tatarian 
honeysuckle, 
lilac. 


Siberian peashrub, 
Tatarian 
honeysuckle, 
lilac, northern 
white-cedar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| h 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
! 
| 
| 
| 


Northern white- 
cedar, Amur 
maple, white 
spruce, 
hackberry, tall 
purple willow, 


Jack plne, 
honeylocust, bur 
оак, Russian- 
olive, green ash, 
eastern white 
pine. 


Northern white- 
cedar, white 
spruce, blue 
spruce, Amur 
maple. 


Green ash, golden 
willow. 


Austrian pine, 
eastern white 
pine, green ash, 
hackberry. 


Hackberry, eastern|Eastern white 


redcedar, 
Russian-olive, 
Amur maple, 
northern white- 
cedar, blue 
Spruce. 


Honeylocust, 
ash, Russian- 
olive. 


Northern white- 
cedar, blue 
spruce, 
Washington 
hawthorn, white 
fir, Austrian 
pine. 


White fir, blue 
spruce, northern 
white-cedar, 
Wasnington 
hawthorn. 


Northern catalpa, 
honeylocust. 


Northern white- 
cedar, white 
spruce, blue 
spruce, Amur 
maple. 


Hackberry, bur 
oak, white 
spruce, eastern 
redcedar. 


pine, green ash. 


greenlSiberian elm------ 


Norway spruce 


Austrian pine, 
Norway spruce. 


Hackberry, eastern 
white pine, 
Austrian pine, 
green ash. 


Golden willow, 
honeylocust, 
green ash. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

Eastern 
cottonwood, 
silver maple. 


Silver maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| se 
| 
| 
| 
| 
| 


[Eastern whlte 
pine, рїп oak. 


Eastern whlte 
plne, ріп oak. 


Silver maple. 


Eastern 
cottonwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 


| 
тар symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| 
ES [ur [| 2 О ES ээн 
| | | | | 
536--------------- | --- IRedosier dogwood, |Amur maple, blue |Hackberry, eastern|Silver maple. 
Hanlon | | Tatarian | spruce, white | white pine, | 
| | honeysuckle, | spruce, northern | Austrian pine, 
| ! lilac. | white-cedan. ! green ash. | 
5668-------------- | --- IRedosier dogwood, |Amur maple, blue [Green ash, eastern| --- 
Molngona | | gray dogwood, | spruce, Russian- | white pine. | 
| | lilac, Siberian | olive, northern | 
| | peashrub. | white-cedan, | | 
| | | eastern redcedar,| | 
| | | hackberry. | | 
638028, 638D2*: | | | 
Clarion---------- | --- | агау dogwood, Northern white- |Green ash, eastern] --- 
| | redosier dogwood,| cedar, blue | white pine. 
| | 111ac, Siberian spruce, Amur | | 
| | peashrub. maple, Russian- | | 
| | olive, eastern | | 
| | redcedar, | І 
| | hackberry. | | 
Storden---------- lAmerican plum----- [Eastern redcedar, lHoneylocust, green|Siberian elm------ | --- 
| hackberry, ash, Russian- | 
| Tatarian olive. | 
| honeysuckle, | 
| Siberian | 
| peashrub. | 


1368, 736C2------- | --- Redosier dogwood, |Hackberry, eastern|Eastern white 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
Lester | | Siberian | redcedar, | pine, green ash. | 
| | peashrub, lilac, | northern white- | | 
| | gray dogwood. | cedar, Amun | ! 
| | | maple, Russian- | | 
| | | olive, blue | | 
| | | spruce. | | 
82202------------- | --- | Еавбегп redcedar, lAustrian pine, [Eastern white | --- 
Lamoni | | Washington | green ash, | pine, pin ocak. | 
| | hawthorn, | osageorange. | | 
| | arrowwood, Amur | | | 
| | honeysuckle, Amur| | 
| | privet, Tatarian | | 
| | honeysuckle, | | 
| | American | | | 
| cranberrybush. | | | 
823, 823B, 823c---|Tatarian lEastern redcedar, |Eastern white | --- | --- 
Ridgeport | honeysuckle, | hackberry, | pine, jack pine, | | 
| lilac, Siberian | Manchurian | honeylocust, | 
| peashrub. | crabapple. | Russian-olive, | 
| | | bur oak, green | 
| | со | | 
8288, 82802------- ISiberian peashrub,lHackberry, easternlHoneylocust, bur | --- | --- 
Zenor | Tatarian | redcedar, | oak, jack pine, | | 
| honeysuckle, | Manchurian | green ash, | | 
| lilac. | crabapple, | Russian-olive, | | 
l | | eastern white | | 
| | | pine. | | 
| | | | | 
829828: | | | | | 
Zenor------------ {Siberian peashrub,|Hackberry, eastern|Honeylocust, bur | --- | --- 
| Tatarian | гедседаг, | oak, Jack pine, | | 
| honeysuckle, | Manchurian | green ash, | | 
| lilac. | crabapple. | Russian-olive, | | 
| | | eastern white | | 
| | | pine. | | 
| | | | | 


See footnote at end of table. 
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8011 name апа | 
map symbol | 
| 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


«8 


| 8-15 


| 16-25 | 26-35 


Soil survey 


Trees having predicted 20-year average heights, in feet, of-- 


| 235 


| | | 
тле S e NN ырлуу c ee ртт 2 2 77047 RES 


| 
829D24: | 
Storden---------- | America 


Okoboji 


Armstrong-------- | 


Nodaway 


1314#: 


Hanlon----------- 


Spillville 


1585*: 
Spillville 


See footnote at end of 


n plum----- E 


table. 


hackberry, 
Tatarian 
honeysuckle, 
Siberian 
peashrub. 


ITatarian 

| honeysuckle, 

| northern white- 
| cedar, Sibertan 
peashrub, lilac. 


Northern white- 
cedar, Siberian 
peashrub, lilac, 
Tatarian 
honeysuckle. 


Amur honeysuckle, 
American 
cranberrybush, 
Amur privet, 
silky dogwood. 


Eastern redcedar, 
Washington 
hawthorn, 
privet, 
arrowwood, 
Tatarian 
honeysuckle, Amur 
honeysuckle, 
American 
cranberrybush. 


Amur 


Amur privet, Amur 
honeysuckle, 
American 
cranberrybush, 
silky dogwood. 


Redosier dogwood, 
Tatarian 
honeysuckle, 
lilac. 


Redosier dogwood, 
Tatarian 
honeysuckle, 
lilac. 


Redoster dogwood, 
Tatarian 
honeysuckle, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| lilac. 
| 


Honeylocust, green|Siberian elm------ 
ash, Russian- 
olive. 


Hackberry, white Golden willow, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| spruce, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


eastern honeylocust, 
redcedar, bur green ash. 
oak. 


Hackberry, eastern|Honeylocust, 
golden willow, 
green ash. 


redcedar, bur 
oak, white 
spruce. 


[Northern white- 

| cedar, white fir, 
| Washington 

| hawthorn, blue 
spruce. 


Austrian pine, 
Norway spruce. 


Eastern white 


Austrian pine, a 
plne, pin oak. 


green ash, 
osageorange. 


|Norway spruce 


Austrian pine, 
white fir, blue 
spruce, northern 
white-cedar, 
Washington 
hawthorn. 


Amur maple, blue |Hackberry, eastern 


Spruce, white white pine, 
Spruce, northern Austrian pine, 
white-cedar. green ash. 


Northern white- 
cedar, white 


Hackberry, eastern 
white pine, 


spruce, blue Austrian pine, 
spruce, Amur green ash. 
maple. 


Northern white- 
cedar, white 


Hackberry, eastern 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| white pine, 
| 

| 


spruce, blue Austrian pine, 
spruce, Amur green ash. 
maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 


Eastenn 
cottonwood. 


Eastern 
cottonwood. 


Eastern white 
pine, pin оак. 


{Eastern white 
pine, pin oak. 


Silver maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
банан maple. 


| 
| 
| 
| 
| 
peram maple. 
| 
| 
| 
| 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 

人 
| 

15858: | 

Coland----------- --- IRedosier dogwood, lWhite spruce, Golden willow, Eastern 

| Tatarian hackberry, green ash. cottonwood, 
| honeysuckle, northern white- silver maple. 


cedar, tall 
purple willow, 
Amur maple. 


| American plum. 


5010*. 
Pits 


504089, 
Orthents 


50608. 
Pits 


l | | 
| | 

| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
! | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | ! 
| | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that. describe restrictive soll 
"slight," "moderate," and "severe." 


Soil 


--------------------- | Severe: 
Okoboji | ponding. 
| | 
2 | Slight---------- 
Wiota | | 
8В-------------------- | S1ight---------- 
Judson | | 
11B# | 
Qolo----- | Severe: 
| flooding, 
| wetness. 
Біу------------------ |Moderate: 
| wetness. 
| 
21р2-------------.. | Moderate: 
Shelby | slope, 
| percs slowly. 
21 ------------.. | Severe 
Shelby | slope. 
21В------------------- | Slight---------~ 
Terril 
27С------------------- | Slight---------- 
Terril 
55-------------------- | Slight---------- 
Nicollet 
62С2------------------ |Slight---------- 
Storden | 
б2р2------------------ |Moderate: 
Storden ! slope. 
62E-----------2-2------- 1 Ѕеуеге: 
Storden | slope. 
боғ------------------- l Severe: 
Storden | в1оре. 
650------------------- | Зеуеге: 
Lindley ! slope. 
763------------------- ІМойегабе: 
Ladoga | percs slowly. 
7622------------------ |Moderate: 
Ladoga | percs slowly. 
76D2---—--- س س س‎ IModenate: 
Ladoga | slope, 
| percs slowly. 
8oOB----. umn —— | Moderate: 
Clinton | peres slowly. 
800, 80С2------------- IModerate: 
Clinton | peres slowly. 


name and 


TABLE 9.--RECREATIONAL DEVELOPMENT 


| Camp areas 


See footnote at end of table. 


| Picnic areas 


| 

| Зеуеге: 

| ponding. 
| 


Moderate: 
flooding, 
wetness. 


Moderate: 
wetness. 


Moderate: 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| регов slowly. 
| 

| 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Moderate: 
peres slowly. 


Moderate: 
slope, 
peres slowly. 


Moderate: 
peres slowly. 


Moderate: 
peres slowly. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
! 
| 


features аге defined in the Glossary. 
Absence of ап entry indicates that the soil was not rated] 


| Playgrounds 


|Severe: 
| ponding. 
| 


| 
|Moderate: 
| slope. 


|Moderate: 
| slope. 
| 


| 

| Зеуеге: 

| wetness, 
| flooding. 


Moderate: 
slope, 
wetness. 


I 

| 

| 

| 

| 

| Зеуеге: 
ls 

| 

| 
|Severe: 

| slope. 

| Moderate: 
| slope. 


| Severe: 
| slope. 


IModerate: 
| slope. 


| Зеуеге: 
| slope. 


slope. 


Moderate: 
slope, 
peres slowly. 


Moderate: 
slope, 
регсв slowly. 


| Paths and trails 


Severe: 
ponding, 
erodes easily. 


Moderate: 
flooding, 
wetness. 


Moderate: 
slope. 


slope. 


easily. 


Severe: 


erodes easily. 


Soil survey 


See text for definitions of 


| Golf fairways 


| Severe: 
| ропд1п&. 


| 
joes 


| 
|50608; 


Severe: 
flooding, 


| 
| 
| 
| 
аны 
| 


l 
|Moderate: 
| slope. 


| 
| Severe: 
| slope, 
| Slight. 
| 
| 
18116015. 
| 
Islight. 
| 


| 
Slight. 
| 


ІМойегабе: 
| slope. 


| 
Гезе, 
| 
| 
| Sight. 


| 
|Moderate: 
| slope. 


Slight. 


| 
| 
| 
| 
| Slight. 
| 

| 


Dallas County, lowa 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name. and | 
map symbol 


Camp areas 


Picnic areas 


| Playgrounds 


| Paths and trails 


125 


| Golf fairways 


| | | | | 


| 


8002------------------ |Moderate: 
Clinton | slope, 

| peres slowly. 

| 
88-------------------- IModerate: 
Nevin | wetness. 
90-------------------- |Severe: 
Okoboji | ponding, 


excess humus. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
93D2*; | | 
Shelby--------------- | Moderate: |Moderate : 
| slope, | slope, 
| percs slowly. | percs slowly. 
| | 
Ада1г---------------- | Зеуеге |Moderate: 
| wetness. | wetness, 
| | slope, 
| | регов slowly. 
| 
93Е%: | | 
Shelby--------------- |Severe | Зеуеге: 
| slope. | з1оре. 
| | 
Айаіг---------------- | Зеуеге | Severe: 
| slope, | slope, 
| wetness. | 
95-------------------- | Зеуеге: |Moderate: 
Harps | wetness. | wetness, 
107------------------- | Зеуеге: |Moderate: 
Webster | wetness. | wetness. 
133------------------- | Severe: |Moderate: 
Colo | flooding, | wetness. 
| wetness. | 
| | 
135---6 ууу... | Severe: | Модегафе: 
Со1апа | flooding, | wetness. 
| wetness. | 
| 
1388-------------..... | S11ght----------|Slight--------- 
Clarion ! 
| 
1380, 138С2----------- | Slight--------- | S11ght--------- 
Clarion | | 
| | 
138D2----------------- |Moderate: |Moderate: 
Clarion | slope. | slope. 
| | 
168В------------------ | Slight--------- | Slight--------- 
Hayden | | 
1680, 16802----------- | S11ght--------- | SLight--------- 
Hayden | | 
16802----------------- |Moderate: |Moderate: 
Hayden | slope. | slope, 
168E, 158F------.----- |Severe: | Зеуеге: 
Hayden | slope. | slope. 
I | 
169В------------------ | S11ght--------- |Slight--------- 
Clarion | | 


See footnote at end of table. 


Moderate: 
slope, 
регсв slowly. 


Moderate: 
wetness. 


Severe: 
ponding, 
excess humus. 


Severe: 
excess humus, 
ponding. 


Severe: 
slope, 
wetness. 


Severe: 
slope. 


Severe: 
slope, 
wetness. 


= 


etness. 


vere: 
etness. 


zc 


| Moderate: 
| slope. 


| Severe: 
| slope. 
| 


| Зеуеге: 
| slope. 


|Модегабе: 
| slope. 


| Severe: 
| slope. 
| 


|Severe: 
| slope. 
| 

| Severe: 
| slope. 


IModerate: 
| slope. 
| 


Severe: 
erodes easily. 


Severe: 
ponding, 
excess humus, 
erodes easily. 


Moderate: 
slope. 


Moderate: 
wetness, 
slope. 

Moderate: 
wetness. 
wetness. 

Moderate: 


wetness. 


derate: 
etness. 


ко 


derate: 
lope. 


= 
ao 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
орга: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| Moderate: 
| slope. 

| 


| 
181166. 


Severe: 
ponding. 


|Moderate: 
| slope. 


Moderate: 
slope, 
wetness. 


evene: 
slope, 


Severe: 
slope. 
Moderate: 


wetness. 


Moderate: 
wetness. 


Moderate: 
wetness, 
flooding. 

Moderate: 


wetness, 


| 
| 
| 
| 
| 
| 
18 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding. 


| 

| Slight. 

| 

| 

|Slight. 

| 
|Moderate: 


| slope. 
| 
| Slight. 
| 


| 

| Slight. 

| 

| 
|Moderate: 
| slope. 

| 


| Severe: 
| slope. 


| 
| S1ight. 
| 
| 


126 Soil survey 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


8011 name and | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol | | 


| | | 


| peres slowly. 


percs slowly. 


percs slowly. 


erodes easily. 


| | 
16902------------ | S1ight---------- | Slight---------- | Severe | S11ght------------ | Slight. 
Clarion | slope. | | 
| 
175В------------- | Slight---------- | S1ight---------- | Moderate: | Slight------------ | Sight. 
Dickinson | slope. | | 
175С------------- | Slight---------- | Slight---------- | Зеуеге: | S11ghnt------------ 18114056. 
Dickinson | | | slope. | | 
179Е------------- | Зеуеге: | Зеуеге: | Зеуеге: [Moderate [Severe 
Gara | slope. | в1оре. | slope. | slope. | slope. 
| | 
201B*: | | | | | 
Со1апа---------- | Severe: IModerate: |Әеуеге: IModerate: | Severe 
| flooding, | flooding, | wetness, | wetness, | flooding. 
| wetness. | wetness. | flooding. | flooding. | 
| 
Terril---------- | Slight---------- | S1ight---------- IModerate: | 31ight------------ | S11ght. 
| | в1оре. | | 
| 
203-------------- |Moderate: |Moderate: | Модегабе: | Slight----~-------- | Slight. 
Cylinder | wetness. | wetness. | wetness. ! 
| 
220-------------- |Severe: ISlight---------- | Moderate: | Slight------------ |Moderate: 
Nodaway | flooding. | | flooding. ! | flooding. 
| 
259-------------- | Зеуеге: |Moderate: | Severe: | Moderate: | Moderate: 
Biscay | wetness. | wetness. | wetness. ! wetness. | wetness. 
308-------------- |Slight--~------- |Slight---------- |Moderate: |Siight------------ 18116015. 
Wadena | | small stones. | | 
308В------------- | S1ight---------- | S1Y1ght---------- | Moderate: | S11ght------------ Slight. 
Wadena | | slope, | | 
| | | small stones. | | 
| | | | 
325-------------- |Moderate: |Moderate: | Модегафе: | S11ght------------ |Slight. 
Le Sueur | wetness. | wetness. ! wetness. | 
| | 
356G% | | | | | 
Hayden---------- | Severe: | Severe: |Severe: | Severe: | Severe: 
| slope. | в1оре. | в1оре. | в1оре. | slope. 
| 
Storden--------- | Severe: |Severe: ISevere: |Severe | Severe: 
| slope. | в1оре. | в1оре. | в1оре. | slope. 
368-------------- |Moderate: |Moderate: | Moderate: | S11ght------------ |Slight. 
Macksburg | percs slowly, | percs slowly, | percs slowly, | 
| wetness. | wetness. | wetness. | 
| 1 
370В------------- |Moderate: |Moderate: |Moderate: | Slight------------ | Slight. 
Sharpsburg | percs slowly. | percs slowly. | slope, | 
| | | peres slowly. | | 
| | | 
37002------------ |Moderate: |Moderate: | Severe: | Slight------------ |Slight. 
Sharpsburg | percs slowly. | percs slowly, ! slope. | 
37002------------ | Moderate: |Moderate: |Зеуеге: | Slight------------ | Moderate: 
Sharpsburg | slope, | slope, | slope. | | slope. 
| percs slowly. | percs slowly. | | 
| 
119Р----------- | Severe: |Severe: ISevere: | Зеуеге [Severe 
Vanmeter | slope, | slope, | slope, | erodes easily, | slope. 
| percs slowly. | percs slowly. I регсв slowly, | 
| 
4190------------- | Зеуеге ISevere: ISevere: |Severe: | Severe 
Vanmeter | slope, | slope, | slope, ! slope, | slope. 
| | | | 


See footnote at end of table. 


Dallas County, lowa 


Soil name апа 


тар symbol 


Molngona 


638C2*: 


Clarion----------- 


Storden--- 


638D2*: 


Clarion------------ 


Storden----------- 


956%; 


Harps------------- 


Okoboji----------- 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas 


| Severe: 


| 
| 
| 
шинэс: ---------- 


| 

| 
|Moderate: 
| в1оре. 


|Модегабе: 
| slope. 


| wetness, 
| регов slowly. 


| 
| 
18141 PR 


| 
| S11ght---------- 
| 


| 
|Slight issues 


| 

| 
IModerate: 
| slope. 


|Moderate: 
| slope. 


| Severe: 
ponding. 


See footnote at end of table. 


| Ріспіс areas 


wetness. 


Moderate: 
flooding. 


| 

| 

| 

| 
шанхын 
| 

| 

| 

[optant € 
| 


| 
Бі اا‎ 


| 
| Slight EEE 


| 
| 
|Moderate: 
| slope. 


|Moderate: 
| slope. 


| S11ght---------- 
| 


| 
Іш ---------- 
| 


| Severe: 
| percs slowly. 


| 
[Slight EEES 
| 


| 
[Slight тшстт? 
| 
|siignt ышыгы. 


| 
I[Slight-------.-- 
| 
| 
| 
1811615---------- 
| 
| 


IModerate: 
| slope. 

| 
|Moderate: 
slope. 


Moderate: 
wetness. 

Severe: 

ponding. 


| Playgrounds 


| Moderate: 
| flooding. 


|Severe: 

| wetness. 
| Зеуеге: 

| flooding. 


|Moderate: 
| slope. 


| 
| Severe: 
| slope. 


| Severe: 
| slope. 
| 


| 
| Severe: 
| slope. 
| 
|Severe: 
| slope. 


|Moderate: 
| slope. 


| Зеуеге: 
| slope. 


| Зеуеге: 
| slope, 
| wetness. 


| S1light---------- 


IModerate: 
| в1оре. 


| Severe: 
| slope. 


|Moderate: 
| slope, 
| small stones. 


| Severe: 
| slope, 


Sevene: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Зе 
| ponding. 
| 


| Paths and trails 


Moderate: 
wetness. 


Moderate: 
flooding. 


|Moderate: 
| wetness. 


| 
| S1ight----------- 
| 


Slight----------- 


Moderate: 
wetness. 


Severe: 
ponding, 
erodes easily. 


о 
ғ 
= 
оз 
= 
е 


| Golf fairways 


IModerate: 
| flooding. 


|Moderate: 
| wetness. 


| Severe: 
| flooding. 


| Slight. 
| 
| 
| 
|Slight. 
| 


| 

БЫЗ 

| 

| 
|Moderate: 
| slope. 


|Moderate: 
| slope. 


Ба 


| 

|Slight. 

| 
|Moderate: 
| wetness, 
| slope, 


| Slight. 
| 
| 
[Slight. 
| 
| 
| хаван 


| 
| Slight. 
| 
| 
| 
|Slight. 
| 


| 

| 
{Moderate: 
| slope, 


IModerate: 
! slope. 


|Moderate: 
wetness. 


|Severe: 

| ponding. 
| 

| 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


5011 name and | 
map symbol 


993D2*: 
баға----------------- |Moderate: 
| peres slowly, 
| slope. 
Агтвеголде------------ | Зеуеге 
| wetness. 
| 
| 
| 
993E* | 
Пага----------------- | Severe 
| slope. 
Armmstrong------------ | Severe: 
| slope, 
| wetness. 
| 
1220------- |Severe: 
Nodaway | flooding. 
13119 | 
Hanlon--------------- | Severe: 
| flooding. 
Spillville----------- | Severe: 
| flooding. 
| 
15854: | 
Spillville----------- | Severe: 
| flooding. 
Coland--------------- | Severe: 
| flooding, 
| wetness. 
| 
50108, | 
Pits | 
| 
5010#. | 
Orthents | 
| 
5060*. | 
Pits | 


Camp агеав 


| Picnic areas 


Moderate: 
slope, 
percs slowly. 


| 
| 
| 
| 
| 
| 
\Moderate: 

| slope, 

| wetness, 

| percs slowly. 
| 
|Severe: 
| slope. 


Severe: 
| slope, 

| 
|Moderate: 


| flooding. 


|Moderate: 
| flooding. 


|Moderate: 
flooding. 


Moderate: 
flooding. 


Moderate: 
flooding, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Playgrounds 


slope, 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
wetness, 
flooding. 


| Paths and trails 


Moderate: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| flooding. 
| 
|Moderate: 
| flooding. 


Moderate: 
flooding. 


Moderate: 
flooding. 


| 

| 

| 

| 

| 

| 

| 

| Moderate: 
| wetness, 
| flooding. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Soil survey 


| Golf fairways 


|Moderate: 
| slope, 


Moderate: 
slope, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding. 


e 
flooding. 
Severe: 


e 
flooding. 


Sevene: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Se 
| flooding. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


# See description of the map unit for composition and behavior characteristics of the map unit. 


Dallas County, lowa 


[See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated] 


Ї Potential for habitat elements [Potential as habitat Ғог-- 
| Wild | | | 


| Conif- | Wetland! ShallowlOpenland|Woodland|Wetland 
Iwildlifelwildlife|wildlife 


Soil name and 


| 
map symbol | Grain 
land seedl 


| Grasses| nerba- |Hardwood 
| ceous 
lants 


and 


| trees 


erous 


| plants 


TABLE 10.--WILDLIFE HABITAT POTENTIALS 


| water 


129 


Absence of an entry indicates that the 


| crops | legumes! р | | plants | | areas | I | 
| 


6------------------ | Fair 
Okoboji | 
1------------------ IGood 
Wiota | 
88----------------- | Good 
Judson | 
1189 | 
Colo-------------- | Good 
| 
| 
Ely--------------- | Good 
| 
| 
2Ш02------......... [Pair 
Shelby | 
| 
28Е---------------- | Poor 
Shelby | 
| 
27В---------------- | Good 
Terril | 
27С---------------- |Fair 
Terril | 
Da | Good 
Nicollet | 
6202, 6202, 62E----|Pair 
Storden | 
| 
бор---------------. 1Роог 
Storden | 
650---------------- |Уегу 
Lindley ! poor. 
168---------------- | Good 
Ladoga | 
1602, 7602--------- | Fair 
Ladoga | 
80В---------------- | Good 
Clinton | 
| 
800, 8002, 80р2----| Fair 
Clinton | 
| 
BR----------------- | Good 
Nevin | 
0----------------- | Fair 
Okoboji | 
9325: | 
Shelby------------ [татр 
Adal г-=------------ [Fair 
| 
93E*: | 


Shelby------------ цах 


See Ғообпобе at end of table. 


|Very 
| poor. 


Poor 


| 
|Very 
| poor. 


130 


8011 name and 


map symbol 

| 
93E*: | 
Adair------------- om 
95----------------- |Fair 
Harps | 
107---------------- | Good 
Webster | 
133---------------- | Good 
Colo | 
135---------------- | Good 
Coland | 
138В--------------- | Good 
Clarion 


| 
1380, 13802, 138D2-|Fair 
Clanion 


168B--------------- | Good 
Hayden 
168C, 16802, 168D2,| 
168E-------------- | Fair 
Hayden | 
168Е--------------- | Poor 
Hayden ! 
169B--------------- | Good 
Clarion | 
169С2-------------- |Pair 
Clarion | 
175В--------------- | Good 
Dickinson ! 
1756--------------- |Pair 
Dickinson | 
179Е--------------- | Poor 
Gara | 
201B*: | 
Со1апа------------ 12598 
Terril------------ 11” 
203---------------- 1до04 
Cylinden | 
220---------------- | Poor 
Nodaway | 
259---------------- 10004 
Biscay | 
308, 3088---------- | Good 
Wadena | 
325---------------- | Good 
Le Sueur 


See footnote at end of 


| 

| Grain 
land seed! 
| crops 


TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


and 
| legumes| plants 


Potential for habitat elements 


Wild 


| ceous 


| trees 


| erous 
| plants 


| plants 


| water 
areas 


Soil survey 


Potential ав habitat Гог-- 


| Grasses| herba- |Hardwood| Conif- | Wetland| Shallow|Openland Woodland |Wetiand 


|wildlife|wildlife |wildlife 


Dallas County, lowa 131 


TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


I Potential for habitat elements [Potential as habitat Гог-- 
| T Wild | | | Ї Ї 


8011 name and | 


тар symbol | Grain | Grasses| herba- |Hardwood| Conif- | Wetland| Shallow|Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water |wildlife|lwildlifelwildlife 
crops | legumes| plants | | plants | | areas | | | 
| | | | | | | | | | 
35689: | | | | | | | | | | 
Наудеп------------ | Poor |*air | оо4 | Good | Good | Үегу |Уегу {Fair | Good |Уегу 
| | | | | | poor. | poor. | | | poon. 
| | | | | | | | i | 
Storden----------- | Poor |Fair | Good | Fair | Poor | Very | Very | Fair | Fair |Уегу 
| | | | | | роог. | роог. | | | роог. 
368---------------- | Good | Good |&ooû | Good [Good | Fair |Pair 18004 10004 |Ра1г. 
КЗ к е NEUE к 
370В--------------. | Good | Good | Good | Good | Good | Poor | Poor | Good | Good | Poor. 
олш DE EE LM UE p s ME 
37062, 370D2------- |Fair {боса {Good | Good [Good | Poor ЇРсог |Good | Good | Poor. 
de qe P n diu 
119Р, 4192--------- | Very | Poor | Fair | Fair | Fair |Уегу |Уегу |Роог | Fair | Very 
Vanmeter | poon. | | | | | роог. | poon. | | | poon. 
| | | | 
185---------------- | Good | Good Соса [Good [Good [Fair |Pair [Good |Good |Fair. 
а 2.1 
507---------------- | Good | Good | Fair | Fair | Fair | Good | Good | Good | Fair 1Good. 
Canisteo | | | | | | | | | | 
| | | | | | | | | | 
536----------.----- | Good | Good |Good {боса | Good |Poor | Fair [боой | Good | Poor. 
Hanlon | | | | | | | | | | 
| | | | | | | | | | 
566В--------------- | Good | Good | Good | Good | Good | Fair | Fair | Good | Good |Fair. 
Moingona | | | | | | | | | | 
| | | | | | | | | | 
638029, 638D2*: | | | | | | | | | | 
Clarion----------- |Fair | Good | Good | Good | Good |Уегу |Уегу | Good | Good |Уегу 
| | | | | | роог. | роог. | | | poor. 
Storden----------- | Fair | Good | Good |Fair | Poor |Very |Уегу [Fair {Fair Very 
| | | | | | роог. | poor. | | | poor. 
1368---------...... | Good [Good | Good 10004 | Good |Уегу |Уегу [Good | Good Very 
Lester ! | ! | ! | poor. | poor, | | | poor. 
Т3602-------------- |Fair [Good |Good [Good |Good [Very [Very |Good |Good Very 
Lester | | | l | | poor. | poor. | | | poor, 
| 
82202-------------- |Fair | Good | Fair | Fair | Pair | Poor | Poor | Good | Fair | Poor. 
Lamoni | | | | | | | | | 
| | | | | | | | | | 
823, 8238, 823C----|Fair [Fair [Fair |Fair [Pair [Very [Very [Fair |Fair |Very 
Ridgeport | ! | | | | poon. | poon. | | | роог. 
| | | 
8288---------------- | Fair | Fair | Fair | Fair | Fair | Very [Very | Fair | Fair |Уегу 
Zenor | | | | | | poor. | роог. | | | poor. 
82802-------------- [Fair [Fair [Fair |Fair |Fair |Уегу |Уегу [Fair lFair lVery 
Zenor | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
82902%; | | | | | | | | | 
7епог------------- |Fair [Fair |Fair |Fair |Fair [Very |Very [Fair | Fair |Уегу 
| | | | | poor. | роог. | | | роог. 
Storden----------- | Fair | Good | Good | Fair | Poor | Very [Very | Fair | Fair |Уегу 
| | | | | poor. | poor. | | | poor. 
| | | | | | | | | l 
9569 | | | | | | | | | | 
Harps------------- |Fair | Fair | Fair | Fair | Poor | Good | Good | Fair | Fair | Good. 
| | | | | | | І | | 


See footnote at end of table, 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


T Potential for habitat elements [Potential as habitat for-- 
8011 name and | Г Wild | Ї Ї I I | I 


Pits 


| 
тар symbol | Grain | Grasses| herba- |Hardwood| Conif- | Wetland| Shallow|Openland|Woodland|Wetland 
[апа seed! and | ceous | trees | erous | plants | water [wildlifelwildlifelwildlife 
| crops | legumes lants | plants | areas | | | 
| ! | | | | | | | | 
956%; | | | | | | | | | | 
Оково)1----------- {Fair |Fair | Fair |Pair |Very 10004 |Good |Fair |Fair |Good. 
| ! | | | poor. | | | | | 
| | | | | | | | | | 
993028: | ! | | | | | | | | 
бага-------------- [Fair | Good {Fair {Good IGood [Very | Poor | Fair |Good | Poor. 
| | | | | | poor. | | | | 
| | | | | | | | | 
Armstrong--------- | Fair | Qood | Fair | Good | Fair | Very | Poor | Fair | Good |Very 
| | | | | | poor. | | | | poor. 
| | | | | | | | | | 
993E* | | | | | | | | | | 
бага-------------- | Poor | Fair | Fair | Fair | Fair | Very [Very | Fair | Fair [Very 
| | | | | | poor. | poor. | | | poon. 
| | | | | | | | | | 
Armstrong-------- -| Poor |Fair |Fair |Fair |Fair |Very Їїегу [Pair | Разг |Уегу 
| | | | | | poon. ! poor. | I | poor. 
1220--------------- | Poor |Fair | Fair | Poor | Poor {Good | Fair | Poor | Poor | Fair. 
Nodaway | | | | | | | | | | 
| | | | | | | | | | 
13148: | | | | | | | | | | 
Hanlon------------ | Good laced po нэг а иг nu 4 Цан 998: 
Spillville-------- Pes here үзээл (2858 ieee Шаш (1825 (153 [оова > 
15858: , | | | | | | | | | | 
Spillville-------- їзэн |2958 по Hood hee г [вав лан таас чэн 
Coland------------ [aer гоо аа s9 Нар eee 863% эн 12995 ан 
50108. | | | | | | | | | | 
Pits | | | | | | | | | | 
| | | | | | | | | | 
50108. | | | | | | | | | | 
Orthents | | | | | | | | | | 
| | | | | | | | | | 
50608. | | | | | | | | | | 
| | | | | | | | | | 
| | | | | | | 


% See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features аге defined 10 the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


8011 name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 


| | basements | basements | buildings l | 


Judson 


118%; 


62E, 62ғ---------- 


Ladoga 


| Severe: 
| ponding. 
| 


| 
| 
|Stight --------- 
| 
| 
Бы тыаны К 


| 

| 

| 

| Зеуеге: 

| мебпевв. 


| 

1 

|Severe: 

| wetness. 


| 
IModerate: 
| в1оре. 


| 
[Sevene: 
| slope. 


| 
Бы EM 


l 
| S11ght--------- 
| 


| 
IModerate: 
| wetness. 


| | 
|8146 --------- | 


| 
IModerate: 
slope. 


| 
[Severe: 
| slope. 


| Зеуеге: 
| slope. 
| 


IModerate: 
| в1оре. 


See footnote at end of table. 


Severe: 
ponding, 
shrink-swell. 


|Moderate: 
| shrink-swell. 


| 
| Moderate: 
shrink-swell. 


| 
| 
| 
| 
| Severe: 

| flooding, 


| shrink-swell, 
| wetness. 


| Зеуеге: 
| low strength. 
| 

| 

|Moderate: 

| slope, 

| shrink-swell. 
| 
lse 
| 
| 


ЭНЭЭ 


| | 
| Slight--------- 
| | 


| | 
[Sitent--=------ 
| | 


| 

IModerate: 

| shrink-swell. 
| 


Moderate: 
slope. 


lope. 


| 

| 

| 

| 

| 
[Severe: 
ls 

| 

| Зеуеге: 

| slope. 

| 

|Moderate: 

| shrink-swell. 


|Moderate: 
| shrink-swell. 


| 
| Moderate: 

| shrink-swell, 
| slope. 

| 


bonding) 


erate: 
rink-swell. 


58 


flooding, 
shrink-swell, 
wetness. 


low Strength, 
wetness. 


Moderate: 
slope, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Мо 

| 

| 

| 

| 
Peas 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| shrink-swell. 
| 
| 
| 


| 
|Moderate: 
| wetness. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
ponding, 
shrink-swell. 


derate: 
hrink-swell. 


derate: 
hrink-swell. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


Severe: 
low strength. 


vere: 
Торе. 


Зеуеге: 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
frost action. 


low strength, 
frost action. 


flooding, 
low strength, 
frost action. 


Severe: 
frost action, 
low strength. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ЗЕ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| low strength, 
| slope. 
| Severe: 
| low strength. 


| Зеуеге: 
| low strength. 
low strength, 


frost action. 


Moderate: 
frost action. 


Moderate: 


slope, 
frost action. 


slope. 


vene: 
ow strength. 


но 


vene: 
ow strength. 


ro 


Severe: 
flooding. 


Slight. 


Moderate: 
slope. 
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8011 name and 
map symbol 


Clinton 


| 
800, 8002--------- | 


Clinton 


138C, 
Clarion 


| 
13802------- | 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| 

| 
|Moderate: 
| slope. 


| 
| Severe: 
| wetness. 


| 
| Severe: 
| ponding. 


|Moderate: 
| slope. 
| 


| 

|Severe: 

| wetness. 
| 

| 

| 

| 

|Severe: 

| slope. 


| 

| Зеуеге: 

| wetness, 
| slope. 

| 


| 
| Severe: 
| wetness. 


| 
| Severe: 
| wetness. 


| 
| Severe: 
| wetness. 


| 

| 

| Зеуеге: 

| wetness. 


| 
|Moderate: 
| slope. 

| 


See footnote at end of table. 


| Dwellings 
| without 


| Dwellings 
| with 


| Small 
| commercial 


| Local roads 
| and streets 


Soil survey 


| Lawns and 
| landscaping 


basements | basements | buildings | | 


| 
— m ——— H Oo 
| 


| 

|Moderate: 

| shrink-swell. 
| 

|Мойегабе: 

| shrink-swell. 
| 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


slope, 
shrink-swell. 


Severe: 
shrink-swell, 
wetness. 


Severe: 
slope. 


Severe: 
shrink-swell, 
wetness, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ии 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Severe: 
| wetness. 


| 
| Severe: 
| мебпевв. 


Severe: 
| flooding, 

| Shrink-swell, 
| wetness. 
| 


Severe: 
flooding, 
wetness, 
shrink-swell. 

I 
Slight--------- 


| 
Moderate: 

| slope. 

| 


| 

| Модегале: 

| shrink-swell. 
| 


| 
| Slight--------- | 
| 


|Moderate: 
| shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


Severe: 
flooding, 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 


| 
| Slight sense | 


Moderate: 
slope. 


Moderate: 


| 
| 
| 
| 
| 
| shrink-swell. 


|Moderate: 

| shrink-swell. 

| 

|Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| wetness, 
| shrink-swell. 
оо 

| 

| 

| 

| 

| 

| 

| 

| 


ponding, 
shrink-swell. 


Severe: 
slope. 


|Severe: 

| shrink-swell, 
| wetness, 

| slope. 


shrink-swell, 
wetness, 
slope. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


flooding, 
wetness, 
shrink-swell. 


|Moderate: 
| slope. 
| 


Severe: 
slope. 


Moderate: 


| 
| 
| 
| 
| 
| shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 

low strength, 
ponding, 
frost action. 


Severe: 
low strength. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Severe: 

| low strength, 
| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


беуеге: 
low strength, 
slope. 


Sevene: 

low strength, 
slope, 

frost action. 


Sevene: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
flooding, 
low strength, 
frost action. 


Severe: 
flooding, 
low strength, 
frost action. 


|Moderate: 
| frost action. 


| 
IModerate: 
| frost action. 


| 

| Мойегабе: 

| slope, 

| frost action. 
| 

| 

| 


Sevene: 
low strength. 


Slight. 


Slight. 


Moderate: 
slope. 


Slight. 


Severe: 
ponding. 


Moderate: 
slope. 


Moderate: 
slope, 
wetness. 


|Severe: 
| slope. 
| 


|Severe: 
| slope. 


| 
| Moderate: 
wetness. 


| 
Moderate: 
| wetness. 


|Moderate: 
| wetness, 
| flooding. 
| 


Moderate: 
wetness, 
flooding. 


| 
18116016. 
| 


|Moderate: 
slope. 
| 


| Slight. 
| 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Lawns and 
landscaping 


Local roads | 
and streets | 


Small | 


Dwellings | 
commercial | 


Shallow | Dwellings | 
with | 


excavations | without | 


Soil name and | 
тар symbol | 


| | basements | basements | buildings | | 
{ 


1680, 16802------- | S31ght--------- |Moderate: 
Hayden | | shrink-swell. 
| | 
16802------------- |Moderate: |Moderate: 
Hayden | slope. | shrink-swell, 
| | slope. 
| 
168E, 168Р-------- | Зеуеге: | Severe: 
Hayden | slope. | slope. 
| | 
1698-------------- | S11ght--------- | S11ght--------- 
Clarion 
169С2----------... | S1ight--------- |S1ight--------- 
Clarion 
| | 
1753-------------- | Severe: IS11ght--------- 
Dickinson ! cutbanks gave. 
1750-------------- | Зеуеге IS11ght--------- 
Dicklnson | cutbanks сауе. | 
179F-------------- | Severe: | Severe: 
Gara | slope. | slope. 
| | 
20188: | | 
Coland----------- ISevere: |Severe: 
| wetness. | flooding, 
| | wetness, 
| | shrink-swell. 
| 
Тегг11----------- анг --------- шон --------- 
! | 
203--------------- | Зеуеге |Moderate: 
Cylinder | cutbanks сауе,| shrink-swell, 
| wetness. | wetness. 
| | 
220--------------- |Мойегабе: ISevere: 
Nodaway | wetness, | flooding. 
| flooding. ! 
| | 
259--------------- | Зеуеге | Зеуеге: 
Biscay | cutbanks cave,| wetness. 
| wetness. | 
| 
308, 3088--------- | Severe: IS11ght--------- 
Wadena | eutbanks сауе. | 
| | 
325--------------- | Severe IModerate: 
Le Sueur | wetness. | wetness, 
| | shrink-swell. 
35609 | | 
Hayden----------- | Severe | Severe 
! slope. | slope. 
| 
| | 
Storden---------- | Severe | Severe: 
| slope. | slope. 
| 
368--------------- | Severe: ISevere : 
Macksburg | wetness. | shrink-swell. 
| 
| 
| 


бее footnote at end of table. 


Mo 


дегабе: 
sh 


rink-swell. 


slope, 
shrink-swell. 


| 

| 

| 

| 

| 
е 
| 

| 

| Severe: 
| slope. 
| 


| 
[Slight 
| 

| 

| S31ght--------- 
| 


| 
18511605 
| 


| 
(ЗДІК 


| 
| Severe: 
| slope. 
| 
| 
| 


ISevere: 

| flooding, 

| wetness, 

| shrink-swell. 


{Slight 
| 


Severe: 
wetness. 


Severe: 
flooding. 


Severe: 
wetness. 


| 
[Slight 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
slope. 


| Slight 
| 


| 
|Moderate: 
| slope. 


| S11ght 
| 
| 


|Модегабе: 
| slope. 


Sevene: 
slope. 


| 
| 
| 
| 
| 
1Severe: 

| flooding, 

| wetness, 

| shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Severe: 
flooding. 


Moderate: 
wetness, 
shrink-swell. 


| 
| Severe: 
| low strength. 


Sevene: 
low strength. 


| 
| 
| 
| 
| Зеуеге: 

| low strength, 
| slope, 

| Moderate: 

| frost action. 


|Moderate: 
| frost action. 


|Moderate: 
| frost action. 


|Moderate: 
| frost action. 


в1оре. 


Severe: 
flooding, 

low strength, 
frost action. 


| low strength. 
| 

| Severe: 

frost action. 


flooding, 
frost action, 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
frost action, 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
slope. 
Severe: 
low strength, 
frost action, 
shrink-swell. 


| 
18116085. 
| 
| 
| 


8 
Yoodins 


Slight. 


Slight, 


Moderate: 
flooding. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slight. 
| 
Slight. 
Severe: 
slope. 
Severe: 


slope. 


| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
18116056. 
| 

| 

| 

| 
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8011 name and 
map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


| 
| 


Dwellings 
without 


Dwellings 
with 


| Small 
| commercial 


| Local roads 
| and streets 


Soil survey 


| Lawns and 
| landscaping 


| basements | basements | buildings | | 


Sharpsburg 


419F, 8199------- 


Vanmeter 


485-------------- 


Spiliville 


Моїпдопа 


638028: 


Clarion---------- 


Storden--------- 


638D2*: 


Clarion--------- 


Lamoni 


823, 8238-------- 


Ridgeport 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
too clayey. 


| 
Moderate: 


too clayey. 


Moderate: 
too с1ауеу, 
slope. 


Severe: 
slope. 


Moderate: 
flooding, 
wetness. 

Severe: 
wetness. 

Severe: 
cutbanks cave. 


Slight--------- 


Slight--------- 


Moderate: 
Slope. 


Moderate: 
slope. 


Slight--------- 


Slight--------- 


Severe: 
wetness. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


See footnote at end of table. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
вһгіпк-енме11, 
slope. 


Severe: 
flooding. 


Severe: 
wetness. 


Severe: 
flooding. 
Slight--------- 


Moderate: 
slope. 


Moderate: 
slope. 


Modenate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


Moderate: 


d 
shrink-swell. 
Moderate: 

shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
wetness. 


Severe: 
flooding. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell, 
wetness. 


oderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 


slope. 


беуеге: 
flooding. 


181140 ЩЕШЕ 


| 

| 

| 

| Moderate: 
| slope. 


|Moderate: 
| slope. 
| 


беуеге: 
slope. 


Sevene: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| Moderate: 
| shrink-swell, 
péage 
| 

| 

| 

| 

| 

| 


shrink-swell, 
slope. 


Severe: 
shrink-swell, 
wetness, 
slope. 


| 
(цавь کا‎ | 


| 
IModerate: 
| slope. 


| 
| Severe: 
low strength, 
| frost action. 
| 
| Зеуеге: 
low strength, 
frost action. 


беуеге: 
low strength, 
frost action. 


| 

| 

| 

| 

| 

| 

| 

| Severe: 

| low strength, 
| slope, 

| shrink-swell. 
| 

| 

| 

| 


low strength, 
flooding. 


| low strength, 
| frost action. 
| 


|Severe: 
| flooding. 


| 

IModerate; 
low strength, 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


slope, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
22227 
| 
| 
| 
| 
| 
| 
|1 
| 
| 
| 
| 
| low strength. 


| 
18116: — 


Moderate: 
8 


flooding. 


Moderate: 
wetness. 


flooding. 


Moderate: 
slope. 


Moderate: 
s 


Moderate: 
wetness, 


| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Mo 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
Ёс 


| 
|Siight. 
| 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Lawns and 
landscaping 


Local roads | 
and streets | 


Small | 


Dwellings | 
commercial | 


without | 


Dwellings l 
with | 


Shallow | 
excavations | 


Soil name апа | 
map symbol | 


| | basements | basements | buildings | | 
| | 


829D 


2%: 


Тепог------------ 


Sto 


1311 
Han 


Spi 


1585 
Spi 


Col 


nüen---------- 


8: 
10п----------- 


llville------- 


ЫН 
llville------- 


and----------- 


* 


5010*. 


Pit 


5040 
Ort 


8 


*. 
hents 


| 
| Severe: 
| cutbanks cave. 


| Severe: 
| eutbanks cave. 
| 


|Moderate: 
| slope. 
| 


| 

| 

| Severe: 

| wetness, 


| Severe: 
| ponding. 


| 
| 
! 


| Moderate: 
| slope. 


| 
| Severe: 
wetness. 


| 
| 
| 
| 


| Severe: 
| slope, 


| 

| Severe: 

| wetness, 
| slope. 

| 


IModerate: 
| wetness, 
| flooding. 
| 
| 
| 


| Severe: 
| cutbanks cave. 


|Мойегабе: 
| flooding, 
| wetness. 


| 
|Moderate: 
| flooding, 
| wetness. 


See footnote at end of table. 


| 
| 
! 
| 
| 


IModerate: 
| slope. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
shrink-swell, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| slope. 

| 

| Зеуеге: 

| shrink-swell, 
| wetness, 

| slope. 


Severe: 
flooding. 


vere: 
looding. 


"о 


уеге: 
looding. 


но 


беуеге: 
flooding, 
wetness, 
shrink-swell. 


| 

| 
|Moderate: 
| slope. 
IModerate: 
| slope. 


| 
Severe: 
| wetness. 


| Severe: 
| ponding, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
slope, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 
| 

| 

| 

| 

| 

| 


| 
|Moderate: 
| slope. 


Severe: 
ponding, 
shrink-swell. 


shrink-swell, 
wetness, 
slope. 


wetness, 
slope. 


vere: 
looding. 


"о 


vene: 
looding. 


о Ф 


flooding, 
wetness, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| А 

| shrink-swell, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| shrink-swell. 
| 
| 
| 
| 
| 
| 


slope, 
frost action. 


| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| 

| 

| Severe: 

| low strength, 
| frost action. 
| Зеуеге: 

| low strength, 
| ponding, 

| frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Зеуеге: 

| low strength, 
| frost action, 
! slope. 
|Severe: 

| flooding, 

| frost action, 
| low strength. 


Severe: 


e 
flooding. 


Severe: 
low strength, 
flooding. 


| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

ISevere: 

| low strength, 
| flooding. 
|Severe: 

| flooding, 
l 

| 

| 

| 

| 

| 

| 

| 


low strength, 
frost action. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
|Moderate: 
| slope. 
| 
| 
| 
| 
| 


Moderate: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope, 
wetness. 


vere: 
looding. 


"о 


уеге: 
looding. 


ғо 


уеге: 
looding. 


+O 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


5011 name ага | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | 
| | | | | | 
50608. | | | | | | 
Pits | | | | | | 
| | | | 


| хорь ا‎ шшш —————————— T 


4See description of the map unit for composition and behavior characteristics of the map unit. 


Dallas Co 


[Some terms that describe restrictive soil features are defined іп the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


not 


Soil 
map 


Terril 


55------ 
Nicolle 


6202---- 
Storden 
Storden 


62Е, 62Р 
Storden 


unty, lowa 


rated] 


name and 
symbol 


t 


| Septic tank 
| absorption 
| fields 


| percs slowly, 
| 


IModerate: 
| peres slowly, 
| 


| 
| S11ght---------- 
| 


| 

| 

| 

|Severe: 

| wetness, 
| flooding. 


| Зеуеге: 
| wetness. 


| Зеуеге: 
| percs slowly. 


| 

| Severe: 

| регсв slowly, 
| slope. 


| 
одне چ‎ 


| 
Бы ---------- 


| 
|Severe: 
| wetness. 


| Slight---------- 
| 


| 
|Moderate: 
| slope. 


| Зеуеге: 
| slope, 
| 


| Зеуеге: 
| percs slowly, 
| slope. 


| Зеуеге: 
| регсв slowly. 
| 


| 
| Зеуеге: 
| percs slowly. 


| Зеуеге: 
| percs slowly. 
| 


Зее footnote at end of table. 


TABLE 12.--SANITARY FACILITIES 


| Sewage lagoon 
| агеав 


Moderate: 
seepage, 
slope. 


IModerate: 
| seepage, 
| slope. 

| 

| 

|Зеуеге: 


| wetness, 
| flooding. 


Зеуеге: 
wetness. 


| Модегафе: 
| seepage, 
| slope. 

| 


| Severe: 
| slope. 
| 


|Severe: 
| wetness. 


| Severe: 
| slope, 


| 

| 

| 

| 

| 

| 
|Moderate: 
| seepage, 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 


| Тгепеһ 
sanitany 
| landfill 


Severe: 


onding. 


Moderate: 
too clayey. 


|Severe: 
| wetness, 
| flooding. 


Moderate: 
too clayey, 
slope. 


severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness, 
I 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


дегабе: 
оо clayey. 


ct O 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope. 


| Area 
| sanitary 
| landfill 


Severe: 
wetness, 
flooding. 


| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 

| wetness. 
|Moderate: 
| slope. 

| 

| 

| 

| 


vene: 
lope. 


о 
шо 


| Slight---------. 
| 


| 
| Slight--------- 
| 


| 
|Severe: 
| wetness. 


хн --------- 


| 
IModerate: 
| slope. 


Sevene: 
slope. 


Severe: 
slope. 


Modenate: 
slope. 


139 


See text for deflnitlons of 
Absence of an entry indicates that the soil was 


Daily cover 
for landfill 


|Poor: 
| hard to pack, 


ponding. 


| Fair: 


| 
| 
| 


too clayey. 


|Good. 


Poor: 
wetness, 
hard to pack. 


Fair: 
wetness. 


Fair: 
too clayey, 
slope. 


or: 
lope. 


вооа. 


Good. 
| 


|Pair: 


wetness. 


|Good. 
| 


ao 


| Fair: 


too clayey. 


| 
|Fair: 


too clayey. 


| 
| Fair: 


too clayey, 
slope. 


140 


Soil name and 
map symbol 
Clinton 


Вос, 8052 
Clinton 


Clarion 


1380, 
Clarion 


Hayden 


13802------- 


TABLE 12,--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
| fields 


| Severe: 
| peres slowly. 


|Зеуеге: 
| percs slowly, 


| 
| Зеуеге: 
| wetness. 


| Зеуеге: 
| ponding, 
| percs slowly. 


| Severe: 
| регев slowly, 
| wetness. 


| регев slowly, 
| slope. 


|Зеуеге: 

| percs slowly, 
| slope, 

| wetness. 


18вүеге: 
| wetness, 
| flooding. 


| Зеуеге: 


| flooding, 
| wetness. 


| 
Жон CONTES 


| 
|Moderate: 
| slope. 


|Moderate: 
| percs slowly. 


See footnote at end of table. 


| Sewage lagoon 
| areas 


| 
|Moderate: 
| seepage, 
| slope. 


Severe: 
slope, 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
wetness, 
flooding. 


Severe: 
flooding, 
wetness, 
seepage. 


|Moderate: 
| slope, 
| seepage. 


|Severe: 
| slope. 


|Зеуеге: 
| slope. 


|Moderate: 
| seepage, 
| в1оре. 


| Trench 
| sanitary 
landfill 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
too clayey, 
slope. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
flooding. 


Severe: 
flooding, 
wetness, 
seepage. 


Moderate: 
slope. 


Moderate: 
too clayey. 


| Area 
| sanitary 
landfill 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
slope. 


Severe: 
etness. 


Severe: 
slope. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 
Severe: 
wetness, 
flooding. 
Severe: 


flooding, 
wetness. 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| w 
| 
| 
| 
| 
| в 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| E ----------- 
| 


| 
181463 NEN 


|Moderate: 
| slope. 
| 


Soil survey 


| Daily cover 
| for landfill 


| Fair: 


too clayey, 
Blope. 


too clayey, 
wetness. 
Poor: 


hard to pack, 
ponding. 


slope. 


ко 
Ф 
ct 
5.. 
Ф 
о 
Ф 


slope, 


hard to pack, 
wetness. 


or; 
etness. 


xo 


wetness, 
hard to pack. 


wetness, 
hard to pack. 


| too с1ауеу. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and | Зербіс tank | Зенаде lagoon | Trench | Агеа | Daily cover 
map symbol | absorption areas | sanitary | sanitary | for landfill 
fields | landfill | landfill | 
| | | | 
1680, 16802--------- |Moderate: |Severe: |Moderate: | S11ght--------- | Fair: 
Hayden | percs slowly. ! slope. | too clayey. | | боо clayey. 
168D2--------------- |Moderate: |Зеуеге: IModerate: | Moderate | Fair 
Hayden | peres slowly, | slope. | slope, | slope. | too clayey, 
| slope. ! | too clayey. | | slope. 
168E, 168Е---------- | Severe [Severe: |Severe: |Severe | Poor: 
Hayden | slope, | slope. | slope, | slope. | slope. 
169B---- ——— |5116һ<---------- |Модега<е: 1 S311ght--------- |S11ght--------- |Good. 
Clarion | | slope, | | 
| ! seepage. | | | 
16903--------------- | Slight---------- | Зеуеге: | Slight--------- | Slight--------- | Good. 
Clarion ! | slope. | | | 
| 
175B---------------- | Severe: |Severe: | Severe: |Severe: | Poor 
Dickinson | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| 
175С---------------- | Severe: ISevere: | Зеуеге: | Severe: | Poor: 
Dickinson | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | ! too запду. 
| | | | 
1798---------------- |Зеуеге: ISevere: iSevere: |Severe: |Poor: 
Gara | peres slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | 
20188: | | | | | 
Coland------------- | Severe: | Severe: | Severe: | Severe | Poor 
| flooding, | flooding, | flooding, | flooding, | wetness, 
| wetness. | wetness, | wetness, | wetness. | hard to pack. 
| seepage. | seepage. | | 
| 
Тегг11------------- | Slight---------- | Moderate: |S1ight--------- | S1ight--------- |Good. 
| seepage, | | | 
| | slope. | | | 
| | | | | 
203----------------- | Зеуеге | Зеуеге: | Зеуеге: | Зеуеге: |Роог: 
Cylinder | wetness, | seepage, | seepage, | seepage, | too sandy, 
| poor filter. | wetness. | wetness, | wetness. | seepage. 
| | | too sandy. | | 
220----------------- | Severe: | Зеуеге: | Severe: | Зеуеге: | Fair: 
Nodaway | flooding, | flooding, | flooding, | flooding, | wetness. 
| wetness. | wetness. [ wetness. | wetness. | 
| | 
259----------------- | Severe | Зеуеге: | Severe: | Зеуеге; | Poor: 
Biscay | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | wetness, 
| | | боо sandy. | | боо sandy, 
| | | | | small stones. 
308, 3088----------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: |Poor: 
Wadena | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | 
325------ انت‎ | Зеуеге: | Зеуеге: IModerate: |Moderate: |Fair: 
Le Sueur | wetness. { wetness. | wetness, | wetness. | too clayey, 
| ! | too clayey. ! | wetness. 
35609 | | | | | 
Hayden------------- |Severe: | Severe: | Severe: | Severe | Poor 
! slope. | slope. | в1оре. | slope. | Slop, 
| | 
Storden------------ | Severe: |Severe: [Severe | Severe: {Poor 
| slope. | slope. | slope, | slope. | Slopes 
| | | | 


See footnote at end of table. 
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TABLE 12.--SANITARY PACILITIES--Continued 


8011 name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | агвав | sanitary | sanitary | for landfill 
| fields I | landfill landfill 
| | | | | 
368----------------- | Severe | Severe: | Severe: | Severe: | Poor: 
Mackshurg | wetness | wetness. | wetness. | wetness. | hand to pack. 
| | | 
370В---------------- IModerate: IModerate: Пан |Slight----------- |Pair 
Sharpsburg | percs slowly. | seepage, | too clayey. | | боо clayey. 
| | slope. | | | 
| 
37002---------у.. IModerate: [Severe IModerate: [8116Һ%----------- [Ка1г: 
Sharpsburg | peres slowly. | slope. | too clayey. | | too clayey. 
| | | | 
37002------------- IModerate: [Severe IModerate: |Мойегабе: | Fair: 
Sharpsburg | peres slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too с1ауеу. | | slope, 
| 
419Ғ, 4192-------- | Зеуеге: | Severe: | Severe: | Зеуеге: | Poor: 
Vanmeter | depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| peres slowly, | slope. | slope. | slope. | hard to pack, 
| slope, ! | | | slope, 
| 
1 85------- . ... | Severe: | Severe: [Severe: [Severe [Ка1г: 
Spillville | wetness, | wetness, | wetness, | wetness, | wetness. 
| flooding. | seepage, | seepage, | ftooding. | 
| | flooding. | flooding. | l 
i | 
507----------------- | Severe: |Severe: | Severe: | Severe | Poor: 
Canisteo | wetness. | seepage, | wetness. | seepage, | wetness. 
| | wetness. ! | wetness. | 
| | 
536-----------... | Severe: | Severe: | Severe: | Severe: | Fair: 
Hanlon | flooding, | seepage, | flooding, | flooding, | wetness. 
| wetness. | flooding, | seepage, | seepage, 
| wetness. | wetness. | wetness. | 
| | | | | 
566В---------------- [Moderate: IModerate: |Moderate: |Slight---------- ІҒаіг: 
Moingona | регсз slowly. | seepage, | too clayey. | | too clayey. 
| slope. | | | 
| | | | | 
638C2*: | | | | | 
Clarion------------ | S1ight---------- | Severe: | Slight---------- | S1ight---------- вооа. 
| | slope. | | 
Storden------------ | Slight---------- | Зеуеге: 181 111 %5---------- |S311ght---------- | Good. 
| | slope. | | | 
| | | | | 
638D2*: | | | | | 
Clarion------------ | Moderate: |Severe: |Moderate: IModerate: |Fair: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
Storden------------ IModerate: | Severe: |Moderate: | Moderate: | Fair: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
736В---------------- |Moderate: |Moderate: |Мойегабе: |5116һ%---------- | разг: 
Lester | регсв slowly. | seepage, | боо ‹с1ауеу. | | боо clayey. 
| slope. | | | 
| | | | | 
736Сс2--------------- IModerate: ISevere: |Moderate: | Slight---------- | Fair: 
Lester | peres slowly. | slope. | too clayey. | | боо clayey. 
| | | | | 
Ң2202--------------- | Severe: | Зеуеге: | Severe: | Зеуеге: {Poor 
Lamoni | peres slowly, | slope. | мебпезв, | мебпевв. | too clayey, 
| wetness. | | too c'ayey. | | hard бо pack. 
| | | | | 
823, 8238----------- ISevere: | Severe: | Severe: | Severe: | Poor; 
| seepage. | seepage. | seepage. | thin layer. 


Ridgeport | poor filter. 


See footnote at end of table. 


Dallas County, lowa 


Soil name and 
map symbol 


Armstrong--------- 


Spillville-------- 


15858: 


Spillville-------- 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
fields 


| Severe: 
| poor filter. 


| Severe: 
| poor filter. 
| 


| 

| Severe: 

| poor filter. 
| 


| 

| 

|Severe: 

| poor filter. 


| 
IModerate: 
| slope. 


| wetness. 

| 

| 

| Severe: 

| ponding, 

| peres slowly. 


| peres slowly. 


- | Severe: 


| peres slowly, 
| wetness. 


| Severe: 
| percs slowly, 
| slope. 


| Зеуеге: 

| регсв slowly, 
| slope, 

| wetness. 


| Severe: 
| flooding, 
| wetness. 


| 

| Зеуеге: 

| flooding, 
| wetness. 
| 


! 

| Severe: 

| wetness, 
| flooding. 
| 

| 


| wetness, 
| flooding. 
| 


See footnote at end of table. 


| Sewage lagoon 
| areas 


Severe: 
seepage, 
slope, 


Sevene: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


vere: 
onding. 


оо 


vere: 
lope. 


ua 
о Ф 


slope. 


flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
wetness, 
seepage, 
flooding. 


Severe: 
wetness, 
seepage, 


l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
гечер: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding, 


| Trench 


| sanitary 
l landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Moderate: 
slope. 


vere: 
etness. 


ко 


vere: 
onding. 


со 


Moderate: 
too clayey, 
slope. 


беуеге: 
wetness. 


vene: 
lope. 


to 
ao 


Severe: 
slope, 
wetness. 


Severe: 
flooding, 
wetness. 


| Зеуеге: 

| flooding, 
| seepage, 

wetness. 


Severe: 
wetness, 
seepage, 
flooding. 


wetness, 
seepage, 
flooding. 


| Area 
| sanltary 
| landfill 


Moderate: 
slope. 


Severe: 
wetness. 


vene: 
onding. 


со 


derate: 
lope. 


= 
ao 


vere: 
etness. 


ко 


vene: 
lope. 


un 
оо 


Severe: 
wetness, 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
wetness, 
flooding. 


Severe; 
wetness, 
flooding. 
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| Daily cover 
| for landfill 


Poor: 

thin layer. 
Poor: 
seepage, 
too sandy. 
Poor: 
seepage, 


too sandy. 


Poor: 
seepage, 
too sandy. 


Fair: 
slope, 


Poor: 
hard to pack, 
wetness. 


Poon: 
hard to pack, 
ponding. 


Fair: 
too clayey, 
slope. 


slope, 


ir: 
etness. 


хо 


etness. 


Fair: 
wetness. 


ir: 
etness. 


=o 
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8011 name and 
map symbol 


15858: 


Coland----------- 


50108, 
Pits 


50409, 
Orthents 


50608, 
Р1%з 


Soil survey 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
absorption | areas | sanitary | sanitary | for landfill 


fields | | landfill | landfill | 


| Severe: Severe: |Severe: Severe: Poor: 
flooding, flooding, | flooding, flooding, wetness, 
wetness. wetness, | wetness, wetness. hard to pack. 
seepage. seepage. 


| 
| 
| 
| 
{ 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 


| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 


| Н Ik 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text Гог definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 
not rated] 


Soil name and | Roadfill | Sand | Qravel | Торво11 
тар symbol | | | | 
| | | 
| | | | 
6--------------------- [Роог: | Improbable: | Improbable: | Poor: 
Okoboji | low strength, | excess fines, | excess fines. | wetness. 
| wetness. | | | 
1--------------------- | Poor: {Improbable: | Improbable: |Good. 
Wiota { low strength. | excess fines. | excess fines. 
| | | 
8В-------------------- | Poor: | Improbable: | Improbable: |Good. 
Judson | low strength. | excess fines. | ехсевв Г1пев. | 
| | 
1185: i | | | 
Со10----------------- | Poor: ! Improbable: | Inprobable: |dood. 
| shrink-swell, | excess fines. | excess fines. l 
| low strength. | | | 
Е1у------------------ ЇРоог: {Improbable: | Improbable: |Good. 
| low strength. | excess fines. | excess fines. | 
2402------------------ | Poor: | Improbable: | Improbable: | Fair: 
Shelby | low strength. | excess fines. | excess fines. | too clayey, 
| | | | в1оре. 
glE-- —— س‎ | Poor: {Improbable: | Improbable: | Poor: 
Shelby | 1ow strength. | excess fines. | excess fines. | slope. 
| | | | 
27B, 270-------------- | Poor: | Improbable: | Improbable: |Fair: 
Terril | low strength. | excess fines. ! excess fines. | small stones. 
| | | | 
55-------------------- |Fair: | Improbable: | Improbable: | dood. 
Nicollet | wetness. | excess fines. | excess fines, | 
| | 
6202------------------ | Good-------------- | Improbable: |Improbable: Fair: 
Storden | | excess fines, | ехсевв Ғіпев. | small stones. 
| 
6202------------------ |аоо4-----.-....... | Inprobable: | Inprobable: | Fair: 
Storden | | excess fines. | excess fines. | small stones, 
| | | ! slope. 
62E, 62F-------------- | Fair: | Improbable: | Improbable: | Poor: 
Storden ! slope. | excess fines. | excess fines. | slope. 
650------------------. ЇРоог: | Inprobable: | Improbable: | Poor: 
Lindley | low strength, | excess fines. | excess fines. | slope. 
| slope. ! | | 
768, 7602, 7602------- | Poor: | Improbable: | Inprobable: | Poor: 
Ladoga | 1ow strength. | excess fines. | excess fines. | thin 1ауег. 
| | | 
80B, 800, 8002, 8002--|Роог: |Improbable: | Improbable: |Poor: 
Clinton | low strength. | excess fines. ! excess fines. | thin layer, 
88--———- اتنا ا‎ |Poor: | Improbable: | Inprobable: (вооа. 
Nevin | low strength. | excess fines. ! excess fines. | 
90-------------------- | Poor: | Improbable: | Improbable: | Poor: 
Okoboji | low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | | 
9302%: | | | | 
Shelby--------------- | Poor: {Improbable: |Improbable: | Fair: 
| low strength. | excess fines. | excess fines. | too clayey, 
| | | slope. 


See footnote at end of table. 
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8011 name and 


map symbol 


93Е%; 


Coland 


| 
1388, 138C, 13862----- 


Clarion 


Clarion 


| 
168B, 1680, 16802----- 


Наудеп 


168E, 1688------------ 
Наудеп 


1698, 169С2----------- 
| 


Clarion 


| 
1758, 1750--------- --- 


Dickinson 


201B4: 


Nodaway 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


— F гт 


| low strength. 


| low strength. 


Ї low strength, 
| wetness, 

| shrink-swell. 
| Fair: 

| low strength, 
| wetness, 

| shrink-swell. 
| Poor: 

| shrink-swell, 
| low strength. 


|Fair: 


| Fair: 


| Fair: 
| Poor: 


| Fair: 


See footnote at end of table. 


| Sand 


Improbable: 
excess flnes. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| Improbable: 

| excess fines. 
[Improbable: 

| excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


|Improbable: 
| excess fines, 


| 
| Improbable: 
! excess fines. 


| Improbable: 
| excess fines. 


| Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


|Improbable: 
| excess fines. 


| Gravel 


| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 

e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Improbable: 
| e 

| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
{Improbable: 
| excess fines. 
| Improbable: 
| too sandy. 


| 
Improbable: 
excess fines. 


excess fines. 


| 

| 

| 

| 

pn probable: 
| 
{Improbable: 

| excess fines. 
| Improbable: 
too sandy. 


Improbable: 
excess fines. 


Soil survey 


| Торво11 


| 
| 
| Poor: 

а thin layer. 
| 

| 

| 

| 


Poor: 
thin layer, 
slope. 


Fair: 
large stones. 


Good. 


Good. 


Good. 


.|Goocd. 


Fair: 
slope. 


Fair: 
small stones. 


small stones, 
slope. 


Fair: 
small stones. 


Fair: 
area reclaim, 
small stones, 
thin layer. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
rair: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
Posa; 
| 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


5011 name and | Воаа?111 


map symbol 


259---- -у- | Fair: 
Biscay | wetness. 
308, 308В------------- | Аоо4-------------- 
Wadena | 
| 
| 
325------------------- lFair: 
Le Sueur low strength, 


| 
| wetness, 

| shrink-swell. 
| 


35608: 
Hayden--------------- | Poor: 
| slope. 
Storden-------------- | Poor: 
| slope. 
| 
368=== س سسس‎ | Poor: 


Macksburg | low strength. 


| 
3708, 37002, 37002----|Роог: 


Sharpsburg | low strength. 
419P------------------ | Poor: 
Vanmeter | area reclaim, 
| low strength. 
4198----------—-------- | Poor: 
Vanmeter | area reclaim, 
| low strength, 
| slope. 
485------------------- |Good-------------- 
Spillville | 
507------------------- | Poor: 
Canisteo | 1ow strength. 
| 
536------------------- | бооа-------------- 
Hanlon | 
5668------------------ | Good-------------- 
Moingona | 
638028: | 
Clarion-------------- (9888 -------------- 
| 
Storden-------------- 52 -------------- 
| 
638D2*: | 
Clarion-------------- ань -------------- 
| 
Storden-------------- ооа -------------- 
| 
7368, 73602----------- |Good-------------- 
Lester | 
822В2----------------- | Poor: 
Lamoni | 1ow strength, 


| shrink-swell. 
| 


See footnote at end of table. 


| Sand 


| Probable---------- 
| 


| 


Propane ددد‎ EANA 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| Improbable: 
| excess fines. 


Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


| Improbable: 
| excess fines. 


| 
|Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| 
lImprobable: 
| excess fines. 


| Improbable: 
| excess fines. 


[ 
| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| Gravel 


шан Season 


| 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Inprobable: 

| excess fines. 
| 

|Improbable: 

| excess fines. 
| Improbable: 

| excess fines. 
| 

| 

| 

| 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| 
| Improbable: 
| excess fines. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Topsoil 


|Poor: 
| area reclaim. 


| Poor: 


| small stones, 
| area reclaim. 


| 
10004. 


too clayey, 
thin layer. 


Fair: 
small stones. 


Good. 


Fair: 
small stones. 


Fair: 
slope. 


Fair: 
small stones, 
slope. 


Fair: 
small stones. 


Fain: 
too clayey. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill 


| Sand 


| Qravel 


Soil survey 


map symbol | 


| | 
823, 8238, 823С-------|0о04---------........ 
Ridgepont | | 
| 
828B, 82802----------- |Good----------------- 
Zenor | | 
| 
82929: | 
д2епог---------------- (7329 ----------------- 
| 
| 
| 
Storden-------------- 11994 ----------------- 
| 
! 
956%; | 
Нарра---------------- |Fair: 
| low strength, 
| wetness, 
| shrink-swell. 
Okoboji-------------- | Poor: 
| low strength, 
| wetness. 
993D2*; l 
бага----------------- | Poor 
| low strength. 
| 
Armstrong------------ ІРоог: 
| low strength. 
993Е%: | 
E -------|Роог: 
| low strengtn. 
Armstrong------------ | Poor: 
| low strength, 
| 
1220------------------ | Good------ 
Nodaway | 
13144: | 
Hanlon--------------- | Good- ---------- ------ 
| 
ӛр111у111с----------- (2993 ----------------- 
| 
15854: | 
Spillville----------- (5899 _——— emea 
Coland--------------- | Fair: 
| wetness. 
50108, | 
Pits | 
50108, | 
Orthents | 


See footnote at end of table, 


| 
| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


| 
| Improbable: 
| excess fines. 


|Improbable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| Probable---------- 


| 

| Improbable: 

| too sandy. 

| 

| 

| Improbable: 
too sandy. 


| 

| 

| 

| Improbable: 
too sandy. 


xcess fines. 


| 

| 

| 

| 

| Inprobable: 
le 

| 

| 

| 


Improbable: 
excess fines. 


probable: 
xcess fines. 


= 
оз 


probable: 
xcess fines. 


H 
оз 


Improbable: 
excess fines. 


probable: 
хсевв fines. 


H 
ән 


probable: 
xcess fines. 


кі 
o3 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
эрсэн 
| 

| 

| 

| 

| 

| 

| e 

| 

| 

| 

| 

| 

| 

| excess fines. 
| 
| 
| 
| 
| 
| 


small stones, 
area reclaim, 
thin layer. 


small stones, 
thin layer. 


small stones, 
thin layer, 
slope. 


slope. 


оог: 
wetness. 


slope, 


oor: 
thin layer. 


Slope, 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


8011 name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | 


| 
50608. | | | | 
Pits Ї | | | 


有 


% See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--НАТЕН MANAGEMENT 


[Some terms that describe restrictive soll features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 


| Limitations for-- T Features affecting-- 
Soil name and Pond Embankments, | | | Теггасев 


| : 
тар symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | diversions waterways 
| | | | | | 
6----------------- IModerate: | Severe: | Ponding, | Ponding, |Erodes easily, |Wetness, 
Okoboji | seepage. | ponding. | frost action. | erodes еав11у.| ponding. | erodes easily. 
7----------------- IModerate: |8116һ%--------- |Реер to water |Favorable~----- |Erodes easily [Erodes easily. 
Wiota | seepage. | | | | | 
8В---------------- | Модегабе: | Зеуеге [Deep to water |Slope---------- |Erodes easily |Erodes easily. 
Judson | веераде, | piping. | | | | 
| slope; | | | | | 
| | | | | | 
11B*: | | | | | | 
Со10------------- |Moderate: |Severe: |Flooding, |Wetness, |Мебпевв-------- IWetness. 
| seepage, | wetness. | frost action, | slope, | 
| slope. | | в1оре. | flooding. | | 
| 
Е1у-------------- Moderate: |Moderate |Slope, 181оре, |Erodes easily, |Erodes easily. 
| slope, | wetness. | frost action. | wetness. | wetness. 
| seepage. | | | | | 
2402, 21Е--------- | Зеуеге: |S11ght--------- [Deep to water |51оре---------- | S1ope---------- | Slope. 
Shelby | slope. | | | | | 
278, 270---------- |Moderate: | Moderate [Deep to water |51оре---------- | Favorable-----~| Favorable. 
Terril | seepage, | piping. l | 
| slope. | | | | | 
55--------=------- IModerate: [Severe [Frost action---|Wetness--------|Wetness-------- | Favorable. 
Nicollet | seepage. | р1р1пд. | | 
6262-------------- IModerate: IModerate: |Реер to water |51оре---------. lErodes easily  |Erodes easily. 
Storden | seepage, | piping. | | | | 
| slope. | | | | | 
| 
6202, 62E, 62F----|Severe: |Moderate: |Deep to water |51оре---------- |Slope, |S1ope, 
Storden | slope. | piping. | | | erodes easily.| erodes easily. 
| | | 
654--------------- [Severe |811ght---------[Deep to water  |Slope---------- | 81оре---------- | Slope. 
Lindley ! slope. | | | 
76В, 76C2------~~~ ІМойегабе: IModerate: |Реер to water |З1оре---------- lErodes easily |Егойев easily. 
Ladoga | seepage, | hard to pack. | | | 
| slope. | | | | | 
| | | | | | 
7602-------------- {Severe |Модегабе: IDeep to water  |Slope---------- | З1оре, 151оре, 
Ladoga | slope. | hard to pack. | | | erodes сарын erodes easily. 
80B, 80C, 80C2----|Moderate: |Moderate: {Deep to water  |Slope, | Есойев easily {Erodes easily. 
Clinton | seepage, | hard to pack. | | erodes easily.| | 
| slope. | | | | | 
| | | | | | 
8002-------------- | Severe: |Moderate: |Беер to water [Slope, | Slope, 181оре, 
Clinton | slope. | hard to pack. ! | erodes m erodes + erodes easily. 
88--_ mmmnmmms |Moderate: |Moderate: [Frost action---|Wetness-------- lErodes easily, [Erodes easily. 
Nevin | seepage. | wetness. | | | wetness. 
| | 
Co a POTO A IModerate: [Severe: | Ponding, | Ponding, |Erodes easily, |Wetness, 
Okoboji | веераде. | ponding. | frost action, ! егодев ханы, ponding. ! erodes easily. 
93D2#, 93Е%: | | | | | | 
Shelby----------- | Severe | S11ght--------- [деер to water |51оре---------- | 31ope---------- | S1ope. 
| slope. | | I ! | 
Adair------------ | Зеуеге: |Модегафе: |Регсв slowly, |Мебпевв, |51оре, |Wetness, 
| slope. | wetness. | slope, | peres ‘slowly, | wetness. | slope. 
| | ! frost action. | в1оре. | 
| l 


! 


See footnote at end of table. 
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I Limltations for-- I Features affecting-- 
8011 name апа | Pond | Embankments, | | I Terraces | 
шар symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas | levees | diversions | waterways 
| | | | | 
95---------------- |Moderate: | Зеуеге: [Frost action---|Wetness-------- |Мебпезв-------- IWetness. 
Harps | seepage. | wetness. | | | 
107--------------- |Moderate: |Severe: {Frost action---lWetness-------- |Мебпевв-------- |Wetness. 
Webster | seepage. 8 мебпевв. | ! | | 
133--------------- |Мойегабе: | Зеуеге: |Flooding, | Flooding, |Wetness-------- |Меблевв. 
Colo ! seepage. | wetness. | frost action. | wetness. | 
| | | 
135--------------- |Мойегабе: | Зеуеге: |Flooding, |Wetness, | We tness-------- Wetness. 
Со1ала | seepage. | wetness. | frost action. | flooding. | 
| 
1388, 1380, 138C2-|Moderate: | Severe: [Deep to water |Slope---------- [Erodes easily |Егодев easily. 
Clarion seepage, | piping. | | | 
о, | | | | 
13802------------- |Severe: |Severe: {Deep to water |51оре---------- | S1ope, | Slope, 
Clarion | slope. | piping. | | | erodes easily.| erodes easily. 
| | | 
168В, 168C, 168C2-|Moderate: |Slight--------- Їреер to water |51оре---------- |Favorable------ | Favorable. 
Hayden seepage, | | | | 
| slope. | | | | | 
16802, 168E, 168F-|Severe: |S1ight--------- |Deep to water  |Slope---------- | Slope---------- | Slope. 
Hayden | slope. ! | | | ! 
169В, 16902------- IModerate: | Зеуеге: Deep to water |Slope---------- |Erodes easily |Егойев easily. 
Clarion | seepage, | piping. | | | 
| slope, | | | | | 
| | | | | | 
1758, 1750-------- l Severe: | Severe: |Deep to water |5011 blowing, 18011 blowing, |Favorable. 
Dickinson ! seepage. | seepage. | | slope. too sandy. | 
| 
179Е-------------- | Зеуеге |S1ight--------- [Deep to water |31оре---------- 181оре---------- |Slope. 
Gara | slope. | | | | | 
| 
201B*: | | | | | | 
Coland----------- |Moderate: |Зеуеге: | Flooding, IWetness, |Wetness-------- |Wetness. 
| seepage, | wetness. | frost action, | slope, 
| slope. | ! slope. | flooding. | | 
Тегг11----------- |Moderate IModerate: |Deep to water |Slope---------- |Favorable------ |Favorable. 
| seepage, | piping. | | | 
| slope, | | | | | 
203--------------- [Severe |Severe: {Frost action, |Мебпевв-------- |Wetness, |Favorable. 
Cylinder | seepage. | seepage, | cutbanks cave.| | too sandy. | 
| ээг | | | 
220--------------- (Moderate: |Severe: Їреер to water |Flooding, [Erodes easily |Erodes easily. 
Nodaway | seepage. I piping. | | erodes цах | 
| 
252--------------- | Severe | Зеуеге: {Frost action, |Wetness-------- |Wetness, |Wetness. 
Biscay | seepage. | seepage, | cutbanks cave. | | too sandy. | 
| | wetness. | | | | 
308--------------- |Severe | Зеуеге: [Deep to water |Favorable------ [Too sandy------|Favorable. 
Мадепа | веераде. | веераде, | | 
| | piping. | ! | | 
308В-------------- | Severe: |Severe: [Deep to water |Slope---------- |Тоо sandy------ | Favorable. 
Wadena | seepage. | seepage, | | | 
| piping. | | | | 
325-------2---2----- |Moderate: |Moderate: [Frost action---|Wetness-------- |Wetness-------- |Favorable. 
Le Sueur | seepage. | wetness. | | | 
| | | | | 
35605: | | | | | 
Haydon----------- | Severe: | S311ght--------- |Беер to water 151оре---------- | S1ope---------- | Slope. 
| slope. | | 


See footnote at end of table. 


TABLE 14.--WATER MANAGEMENT--Continued 


151 


152 


Limitations for-- 


Soil name and | on 
map symbol | reservoir 
| areas 
| 
356088: | 
Stonden---------- |Severe: 
| slope. 
| 
368--------------- |Moderate: 
Macksburg | seepage. 
370B, 37062------- |Moderate: 
Sharpsburg | seepage, 
| slope. 
37002------------- | Severe: 
Sharpsburg | slope. 
119Р, 4190-------- | Зеуеге: 
Vanmeter slope. 
| 
185-------- ------ |Moderate: 
Spillville | seepage. 
| 
507- гс. | Зеуеге: 
Canisteo | seepage. 
536-------- ------- | Severe 
Hanlon | seepage. 
5668-------------- IModerate: 
Moingona | seepage, 
| в1оре. 
638028: | 
Clarion---------- |Moderate: 
| seepage, 
| slope, 
Storden---------- {Moderate: 
| seepage, 
I slope. 
638D2#: | 
Clarion---------- | Severe: 
| slope. 
Storden---------- | Зеуеге: 
| slope. 
736B, 736C2----- --|Moderate: 
Lester | seepage, 
| slope. 
| 
82202------------ -|Зеуеге: 
Lamoni ! slope. 
| 
823--------------- | Зеуеге 
Ridgeport | seepage. 
823B, 8230-------- | Severe: 
Ridgeport | seepage. 
| 
828B, 82802------- | Severe: 
seepage. 


Zenor | 


See footnote at end of table, 


TABLE 14.--WATER MANAGEMENT--Continued 


Features affecting-- 


e 
depth to rock.| depth to rock, 


Embankments, Теггасев 
| dikes, and | Drainage | Irrigation | and | 
1еуеев diversions 
| | | | 
| | | | 
Moderate: [Deep to water |бїоре---------- 181оре, 
piping. | | | erodes easily.| 
| | 1 
Moderate: |Frost action---lWetness-------- |Erodes easily, 
wetness. | | wetness. | 
| | | 
Slight--------- |Deep to water |Slope---------- водев easily | 
| | | 
| | | 
Slight--------- |Deep to water Slope---------- | Slope, | 
| erodes re 
Severe Deep to water Peres slowly, |Slope, 
| 


erodes easily. 
| 


| 
| 
| 
| 
| 
| | 
Moderate: {Deep to water |Flooding------- | Favorable------ | 
piping, | | | 
wetness. | | | 
Sevene: {Frost action---|Wetness-------- |Wetness-------- 1 
wetness. | | | | 
| 
Severe: |Deep to water |8011 blowing, [Soil blowing---| 
piping. | | flooding. | | 
Moderate: [Deep to water |Rooting depth, |Рауогаһ1е------ 
р1р1пд. | | slope. | | 
| | | | 
| | | | 
| | | | 
Severe |Реер to water |51оре---------- {Erodes easily 
piping. | | | | 
| | | | 
{ | | | 
Moderate: |Реер to water |Slope---------- |Erodes easily 
piping. | | | | 
| | | | 
| | ! | 
| | | | 
5еуеге: {Deep to water |Slope---------- |81оре, 
piping. | ! | erodes цах 
Moderate: |Deep to water |51оре---------- |Slope, | 
piping. | | | erodes еі 
Severe: {Deep to water |Slope---------- {Erodes easily 
thin layer. | | | | 
| | | | 
| | | 
Moderate: |Регсв slowly, {Wetness, |Slope, | 
wetness, | slope. | percs slowly, | wetness, 
hard to pack. | ! slope, | регез slowly. | 
Sevene: [Deep to water |5011 blowing, 15011 blowing---| 
piping. ! ! rooting appris 
Severe [Deep to water {Soil blowing, 15011 blowing---| 
piping. | | rooting depth,| 
| | slope. | | 
| | | | 
Severe: [Deep to water [Soil blowing, |Тоо sandy, | 
seepage. | | в1оре. | 8011 blowing. | 


Soil survey 


Grassed 
waterways 


Slope, 
Srodan easily. 


Erodes easily. 


2 


Erodes easily. 


Slo 
erodes easily. 


Slope, 
erodes easily, 
depth to rock. 


Favorable. 
Wetness. 
Favorable. 


Rooting depth. 


Егодев easily, 


Erodes easily. 
Slope, 
erodes easily. 
rodes easily. 


Erodes easily. 


Slope, 
wetness, 
percs slowly. 


Rooting depth. 


Rooting depth. 


Favorable. 


Dallas County, lowa 


8011 name алд 


тар symbol 


829029: 


Okoboji-------- 


993029, 993E*: 


1585*: 


Spillville----- 


Coland--------- 


5010*. 
Pits 


50408. 
Orthents 


50608, 
Pits 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


TABLE 14.--МАТЕВ MANAGEMENT--Continued 


| Limitations for-- Ї Features affecting-- 


153 


| опа Embankments, erraces 
| reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas | levees | | | діуегвіопв waterways 
| | | | | | 
| | | | | | 
| Severe: |Зеуеге: |Deep to water |3011 blowing, Slope, |Slope. 
| seepage, | seepage. | | slope. | too sandy, 1 
| slope. ! | ! | soil blowing. | 
| Зеуеге: |Moderate: |Deep to water |Slope---------- |Slope, 1510 
| slope. | piping. | | | erodes инь Реал еав11у. 
| | | | 
| | | | 
|Moderate: |Severe: {Frost action---|Wetness-------- |Wetness-------- |Wetness. 
| seepage. | wetness. | | | 
IModerate: | Зеуеге: | Ponding, | Ponding, |Erodes easily, |Wetness, 
! seepage. | ponding. T frost action. | erodes жену ponding. | erodes easily. 
| | | | | 
[Severe | Slight------ [Deep to water |Slope---------- |51оре---------- | Slope. 
| slope. | | | 
| | | | 
| Severe: IModerate |Регсв slowly, Wetness, |51оре, ЇРегсв slowly, 
| slope. | wetness. | frost action, | peres slowly, | peres slowly, | slope, 
| | | в1оре. | slope. | wetness. | wetness. 
| Модегабе: |Severe: |Deep to water |Flooding, |Erodes easily IErodes easily. 
| seepage. ! piping. | | erodes ВЭЭ | 
| | | | | | 
| Severe: | Severe: {Deep to water |5011 blowing, 15011 blowing---|Favorable. 
| seepage. | piping. | | flooding. | 
|Модегале: [Moderate: [Deep to water |Flooding------- | Favorable------|Favorable. 
| seepage. | piping, | | 
| wetness. | | | | 
| | | | | | 
| | | | 
| Moderate: |Moderate: {Deep to water  |Flooding------- | Favorable------ | Favorable. 
| seepage. | piping, | | 
| wetness. | | | 
|Moderate: | Зеуеге: IPlooding, [Wetness , Мебпевз-------- {Wetness. 
seepage. | wetness. | frost action, | flooding. 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


% See description of the map unit for composition and behavior characteristics of the пар unit. 


154 Soil survey 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


| | Classification Trengs | Percentage passing 
| Ї 113 414 | Plas- 


Soil name and  |Depth| USDA texture ents sieve number-- 


| 8116 loam. 


тар symbol | | | Unified | ААЗНТО | es 3 | Ї | limit | ticity 
I | | linches| 4 L 10 | | 200 | | index 
In Pet Pot 
| | | | | | | | | | | 
6---------------- | 0-26|8116у clay loam |ОН 1А-1 | 0 |1100 | 100 190-100180-95 | 55-65 | 30-40 
Okoboji 126-49|Silty clay loam [CH [А-7 | 0 | 100 | 100 190-100180-95 | 55-65 | 30-40 
l49-60|Stratified loam |CL, CH 1А-7 | 0-5 195-100190-100|90-100175-90 | 41-55 | 20-30 
| | to silty clay | | | | | | 
NE ees | | ANE EMEN | 
1---------------- | 0-18|811% 1оап-------- ICL [4-6 0 1100 | 100 |100 190-95 | 30-40 | 11-20 
Wiota 118-2615115у clay loam ICL ЇА-7 0 1100 |100 |95-100|90-95 | 41-50 | 15-25 
|26-60|S11ty clay loam, ІСІ [А-7 о 1100 | 100 195-100190-95 | 41-50 | 20-30 
ТЕ к кн гн нээ uw 
BE | 0-32|811%у clay loam |CL, CL-ML |A-6，A-7,| 0 | 100 |100 | 100 195-100| 25-50 | 5-25 
Judson | | | А-4 | | | | | i 
132-6018116у clay loam Ы. цаг A-7 | 9 | 100 | 100 | 100 ШІ 30-50 | 15-25 
| | | 
1185 | | | | | | | | | | | 
Colo------------ | 0-3413116у clay loam ICL, CH 1А-7 | о 1100 |100 (90-100190-1001| 41-60 | 15-30 
Бына саг clay loam ie CH a | 0 | 100 | 100 EOI 11-55 | 20-30 
| 
Е1у------------- | ET SEY clay loam Ws OL, 41 A-6 | 0 | 100 | 100 (эв adm ael 30-55 | 11-25 
ОН, МН 
(ЕЕ зі clay loam 101, ML ГН А-6 | 0 | 100 | 100 Нэх ИЕ 100 35-50 | 11-25 
| 
2402------------- | 0-8 [Clay loam-------- ICL 1А-6, | 0 190-95 185-95 | т5-90 155-10 | 35-45 | 15-25 
Shelby | | | | А-7 | | | | | | | 
| 8-381C1ay 1оап-------- ICL 1А-6, A-7 | 0-5 190-95 185-95 175-90 155-70 | 30-45 | 15-25 
NEY loam-------- ІШ 46; A-7 | 0-5 pes -95 зас Шы [29-10 | 30-45 | 15-25 
ЭЛ ee | 0-7 |Loam------------- {cL | A-6 | 0 195-100185-95 175-90 155-70 | 30-40 | 11-20 
Shelby | 7-411С1ау loam-------- ісі, |А-6, А-7 | 0-5 190-95 |85-95 |75-90 |55-70 | 30-45 | 15-25 
134589 6153 loam-------- م‎ ша A-7 | 0-5 аа 95 (53553 | 19599 Борц | 30-45 | 15-25 
27B, 27C---------| 0-30|Loam------------- |CL 1А-6 | 0-5 | 100 [95-100|70-90 160-80 | 30-40 | 11-20 
Terril оо loam, loam Ын 1% | 0-5 | 100 | 100 |52533 ээн | 25-40 | 11-20 
55............... | 0-21lLoam------------- |OL, ML, CL|A-6, А-7 | 0 |95-100|95-100|85-98 |55-85 | 35-50 | 11-25 
Nicollet |21-48|С1ау loam, loam {CL |A-6, А-7 | 0-5 1|95-100195-100|80-95 |55-80 | 35-50 | 15-25 
148-60 | Loam------------- 9F; ML Шаш A-4 | 0-5 195+ Шы s s -90 (20279 | 30-40 | 5-15 
6202, 6202, 62E, | | | | | | | | | | 
G2F ———— | 0-7 |Loam------------- IML, CL JA-4, А-6 | 0-5 |95-100|95-100|70-85 155-70 | 30-40 | 5-15 
Storden | 7-60 | оат------------ ICL-ML, CL Тел; А-6 | 0-5 5 25100 09787 шаа (99500 | 20-10 | 5-15 
| | | | | | | | | | | 
6504-2-22524485-8285 | 0-10lLoam, silt loam  |CL-ML, CL |А-4, А-6 | 0  |95-100|90-100|85- 22 150-65 | 15-30 | 5-15 
Lindley |10-50]Clay loam, loam |С1 ЇА-6, А-7 | 0 |95-100190-100|85-95 155-75 | 30-45 | 15-25 
Гора clay loam i peo | 0 Е а 522 (50:10 | 30-40 | 15-25 
lz | 0-1215116 loam-------- ICL, CL-ML [A-6, A-4 | 0 | 100 |100 | 100 195-100| 25-40 5-15 
Ladoga [12-36|Silty clay loam, ICL, CH |А-7 | 0 | 100 |100 | 100 195-100] 41-55 25-35 
| | silty clay. | | | | | І | 
136-6015115у clay loam, ICL [А-6 | 0 |100 | 100 | 100 1985-1001 30-40 | 15-20 
ҖЕ ыза Ж | ЖЫ MEE ЛАР NM | 
7602, 7602------- | 0-8 [Silty clay loam ICL, CL-ML |А-6, A-4 | 0 1100 | 100 | 100 195-100| 25-40 | 5-15 
Ladoga | 8-4215115у clay loam, ІСІ, CH [А-7 | 0 |100 |100 | 100 [95-100] 41-55 | 25-35 
| | silty clay. | | | | | | | 
142-6018115у clay loam, ІСІ ina | 0 | 100 | 100 | 100 нааш 30-40 | 15-20 
| 
| | | | | | | 


See footnote at end of table. 


Dallas County, lowa 155 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Ї Ї | Classification Frag- | Percentage passing | 


79289: 2593 


elay loam, sandy| 
clay loam. | 


Soil name апа |Depth| USDA texture | Iments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
| | | | linches| 4 | 10 | HO | 200 | | index 
In | | Г Pot | | | | Pet 
| | | | | | | | | | 
80В, 800--------- | 0-11|511% loam-------- IML |A-4 | 0 |100 | 100 | 100 195-1001 30-40 | 5-10 
Clinton 111-48181156у clay loam, ІСІ, CH 1А-7 | 0 | 100 | 100 | 100 [95-100] 41-55 | 25-35 
| | silty clay. | | | | | | | | 
[48-60|Silty clay loam, |CL [А-6, A-7 | 0 | 100 | 100 | 100 195-1001 35-45 | 15-25 
он Ce MM ee, 
8062, 80D2------- 0-7 |Silty clay loam ICL |А-6, A-7 | 0 | 100 | 100 |100 [95-100] 35-45 | 15-25 
Clinton 7-53|S11ty clay loam, ICL, CH lA-7 | 0 | 100 | 100 | 100 195-100| 41-55 | 25-35 
| silty clay. | | | | | | | | | 
53-601 3416у clay loam, ІСІ. 1A-6, A-7 | 0 | 100 100 | 100 195-100| 35-45 | 15-25 
| | 811% loam. | | | | | | | | 
§8-------~------- | 0-24 5116у clay loam ICL, OL |А-6, A-7 | 0 | 100 100 | 100 190-95 | 35-45 11-20 
Nevin |24-55|8115у clay loam |СІ. [А-7 | 0 1100 | 100 195-100190-95 | 41-50 | 20-30 
|55-60|8416у clay loam, ІСІ. 1А-7 | 0 | 100 100 195-100190-95 | 41-50 | 20-30 
onc du ЭЕ Е MEN MR 
90--------------- | 0-12|Mucky silt loam (ОН, MH [А-7 0 | 100 | 100 195-100190-95 | 60-95 | 11-30 
Okoboji 112-511511су clay loam [CH 1А-7 | 0 | 100 100 |90-100|80-95 | 55-65 | 30-10 
шаш clay loam en аг | 0 (35 2100195: оос 28992532 | 55-65 | 30-40 
93D2*: | | | | | | l | | | 
Shelby---------- | 0-8 Годар loam-------- 9 р 0 mid (72532 огде Бан | 35-45 | 15-25 
А- 
| 8-38|С1ау loam-- |А-6, А-Т | 0-5 190-95 185-95 175-90 |55-70 30-45 | 15-25 
133502 Cid loam-------- цэс А-Т | 0-5 зан (29:39 113539 (25239 | 30-45 | 15-25 
Adair----------- | 0-6 {Clay loam-------- [А-6 | 0 195-100180-95 |75-90 160-80 | 30-40 | 11-20 
| 6-44|Silty clay, [А-7 1 0 195-100180-95 170-90 155-80 | 41-55 | 20-30 
| | clay loam. | | | | | | | | 
PES 1оап-------- ү: А-7 | 0 (995280180598 11020 [09:00 | 35-50 | 15-25 
93E*: | | | | | | | | | | 
Shelby---------- | 0-11lLoam------------- | A-6 | 0 195-100185-95 |75-90 |55-70 30-HO | 11-20 
|11-411С1ау loam-------- |А-6, А-Т | 0-5 190-95 |85-95 |75-90 |55-70 | 30-45 | 15-25 
u 1- Spo tay loam-------- |А-6, А-Т ! 0-5 оог |3524 173230 о | 30-45 | 15-25 
Adair----------- | 0-8 [Clay 1oam-------- [А-6 | 0 195-100|80-95 175-90 160-80 | 30-40 | 11-20 
| 8-561Silty clay, {А-7 | 0 195-100180-95 |70-90 155-80 | 41-55 | 20-30 
| | clay loam, | | | | | | | | 
ia -60|Clay loam-------- ЫН (1585 А-7 | 0 19521091 89-89 Шан 133789 | 35-50 | 15-25 
45-------------.- | 0-20| Loam------------- ICL, CH [А-6, А-Т | 0-5 | 100 195-100|80-90 |65-80 | 30-55 | 15-35 
Harps [20-33 |1оат, clay loam, |CL, CH 14-6, А-7 | 0-5 195-100195-1001|80-90 165-80 | 30-60 | 15-35 
| | sandy clay loam.| | | | | | | | 
pu op tons ------------- ШЕ Nd | 0-5 (22:101305:00 19598 (29515 | 25-40 | 11-25 
107-------------- | 0-17|Silty clay loam |CL, CH |A-7, А-6 | 0-5 | 100 195-100185-95 170-90 | 35-60 | 15-30 
Webster 117-291С1ау loam, silty ICL 1А-6, А-Т | 0-5 195-100195-100185-95 160-80 | 35-50 | 15-30 
| clay loam, loam. | | | | | | | | | 
| 29-60} Loam, sandy loam, ICL 1А-6 | 0-5 195-100190-100115-85 |50-75 | 30-40 | 11-20 
NEA 21:12:12 E AM. O at 
133-------------- | 0-3115116у clay loam ICL, CH [А-7 | 0 | 100 | 100 |90-100|90-100| 41-60 | 15-30 
Colo He d clay loam 158 CH А57 | 0 | 100 | 100 (32:10 885130) 41-55 | 20-30 
135-------------- | 0-81 Clay loam-------- ICL, CH 1А-7 | 0 | 100 | 100 195-100|65-80 | 45-55 | 20-30 
Coland ан aer loam, silty |CL, CH Im | 0 | 100 | 100 | | 45-55 | 20-30 
| | | | | | | | | 
| | | | | | | | | 


See footnote at end of table, 
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5011 name and 
map symbol 


138B, 
13802, 
сл 


1380 


1688, 1686 

16802, 16802, 
168Е, 1682-2424 
Hayden 


169B, 16902------ 
Clarion 


1758, 1750------- 


Dickinson 


201B*: 


308, 308B-------- 


Wadena 


Le Sueur 


See footnote 


13802---- 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


|Depth| USDA texture 


Loam, clay loam 
Loam, sandy loam 


ео ғ 


Тау loam, loam 
oam, sandy loam, 
fine sandy loam. 


Loam, cliay loam 
Loam, sandy loam 


| 

|15-25|Fine sandy loam, 

| sandy loam. 
|25-42|Loamy sand, loamy 
| | fine sand, fine 
| | sand. 
|42-60|Запа , 
| запа, 
sand. 


loamy fine 
loamy 


Clay loam-------- 
Loam, clay loam 


Clay loam-------- 
Clay loam, silty 
clay loam, 


clay loam 

Gravelly соагве 
sand, loamy 
sand; sandy 
loam. 


| | 

| 0-22|С1ау loam-------- 
|22-32|Loam, clay loam 
|32-60|Stratified sandy 
| | loam to gravelly 
| | coarse sand. 


| 
| 0-18 | Loam------------- 
118-36[Loam, sandy loam, 
| | sandy clay loam. 
136-60|5ап4, gravel, 
| | loamy sand. 


| | 
| MD q; silt loam 


| 
114-361С1ау loam, loam, 


| silty clay loam.| 


| 
(38259) 3687 маша сата ашиг 


ас end ог table. 


Classification 


| 
| Unified 


| | 
ICL, CL-ML |A-4, 
ICL, CL-ML |A-4, 
ICL, CL-ML,lA-4, 
| SC, SM- 80| 


[CL 
Ісі, SC 
| | 
| 


ICL, CL-ML |A-4, 
ICL, CL-ML |А-4, 
ICL, CLeML, А-В, 
| sc, 8М-80| 


| | 
ISM, SC, | 
| SM-SC | 
ISM, SC, | 
| 8М-5С | 
ISM, SP-SM, | 
| SM-SC | 


ISM, SP-SM |А-3, 
| 

| | 

| | 

ICL, CL-ML |A-4, 


[CL {А-6 

Ісі. lA-6, 

| | 

| | 

ICL, CH |A-7 

ICL, CH {А-7 

| | 

| | 

Ісі. [А-6 

ICL Цас 

| 

ICL |А-6, 

ICL, SC 14-6 

|SP-SM, SM lA-1, 
| А-3 

| | 

| | 

| | 

|» CL-ML BE 

| | 

ICL, ML А-Т, 

ICL, ML [А-6, 

ISP, 5Р-5М, | А-1 

| GP, ОР-ОМ| 

| | 

| | 

IML [А-4 

|5М, ML, 1А4-4, 

| CL, 80 | 


ISP, SP-SM,{A-1, 
| GP, ор-ай| А-2 


ICL, ML, |А-6, 
| CL-ML | 
[CL |A-6, 


| 
[CL-ML, CL |А-6, 
| | 


| AASHTO 


А-6 
А-7 


0-5 


Percentage passing 


| sieve numbern-- 
| 4 10 40 2 

RET. à 
95-100195-100175-90 |50 
190-100185-100175-90 150 
эн ааа 19-90 d 

| | | | 

EM эт 
| 100 Минаж ds 
95-100|90-98 |80-95 |55 
195-100190-98 175-90 135 

шилээ 
95-100195-100175-90 150 
90-100185-100175-90 |50 
202109 852200 15 90 [a 

| | | 
100 | 100 (85-95 [30 

| 
100 | 100 185-95 Бо 
100 | 100 180-95 | 5 

| 

| | | 
100 | 100 170-90 | 5 

| 

| | 
95-100185-95 175-85 155 
90-95 |85-95 |70-85 155 
90-95 eat? [70-85 12» 

| | | 
100 | 100 195-100165 
100 | 100 1952100165 

| | | 
100 195-100170-90 160 
100 ! 100 анг 13 
100 190-100180-100150- 


95-100180-100180-95 |45- 
75-95 ISR -95 1202 -55 | 5- 


00 


15 
10 
25 


| 

| | 

Яв 

100 195-100|95-1001|90-100 

E MN 
95-100195-100170-90 |50-75 
95-100190-100|70-90 150-75 
15-95 a -95 ас | 2-10 

MEN 
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Soil survey 


|Liquid | Plas- 


| limit | ticity 

index 
Реб 

| | 

| | 

| 25-10 | 5-15 

| 25-40 | 5-15 

| 25-40 | 5-15 

| | 

| | 

| | 

| 20-30 | 4-10 

| 30-50 | 15-26 

| 20-35 | -15 

| | 

| 25-40 | 5-15 

| 25-10 | 5-15 

! 25-40 | 5-15 

| | 

| 15-30 | NP-10 

| 15-30 | NP-10 

| «20 | NP-5 

| | 

| | 

| -- | NP 

| | 

| | 

| | 

| 20-30 | 5-15 

| 30-40 | 15-25 

| 35-45 | 15-25 

| | 

| 45-55 | 20-30 

| 45-55 | 20-30 

| | 

| 30-40 | 11-20 

| 25-40 | 11-20 

| 30-50 | 11-25 

| 30-40 | 11-20 

| — | NP 

| | 

| | 

| | 

| | 

| 25-35 | 5-15 

| | 

| 35-50 | 11-25 

| 30-50 | 11-20 

| -- | NP 

| | 

| | 

| | 

| 25-40 | 2-10 

| 25-40 | 5-12 

| === | NP 

| | 

| | 

| 20-10 | 5-15 

| 35-50 | 15-25 

| 20-10 | 5-20 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification ТЕгак- T Percentage passing Ї 


5011 name апа |Depth| USDA texture | Iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO |» 3 | | | | | limit | ticity 
| | | | релса] 1 | 10 | 80 200 | index 
mE Pet Pot 
| | | | | | | | | | | 
35608: | | | | | | | | | | 
Наудеп---------- | 0-5 ап ------------- 0, шэн | 0 | 100 dm авав 98 ee | 20-30 | 4-10 
CL 
| 5-25| Сау loam, loam ICL 1А-7, А-6 | 0 195-100|90-98 180-95 [55-75 | 30-50 | 15-26 
|25-60|Loam, sandy loam,|CL, SC |А-6, A-4 | 0-5 |95-100|90-98 |75-90 |35-70 | 20-35 | 8-15 
| | fine sandy loam. | | | | | | | | | 
Storden---------| 0-8 |Loam------------- |Mb, CL [А- 4, A-6 | 0-5 195-100|95-100|70-85 |55-70 | 30-40 | 5-15 
| 8-60| Loam------------- |CL-ML, CL [ets A-6 | 0-5 Бақ 9 -97 tes -85 (22318 | 20-10 | 5-15 
368---------а---- | 0-23|5116у clay loam (ML, OL, |А-7 | 0 1100 |100 | 100 195-100! 41-55 | 15-25 
Macksburg | | | MH, ОН | | | | | | | | 
|23-413|S11ty clay loam, ICH, CL 13-17 | 0 1100 |100 |100 |95-100| 41-60 | 20-35 
| silty clay. | | | | | | | | | 
ханилан clay loam ee Цаг А-6 | 0 | 100 | 100 | 100 Бы 35-50 | 20-30 
370B, 370C2, | | | | | | | | | | | 
37092 ----------- | O-14|Silty clay loam CL, CH lA-7, A-6 | 0 | 100 | 100 | 100 1985-1001 35-55 | 18-32 
Sharpsburg |14-44|5116у clay loam, ICH, CL 1А-7 | 0 | 100 | 100 |100 195-100! 41-60 | 20-35 
| stlty clay. | | | | | | | | | 
иш сан clay loam [ен ас А-6 | 0 | 100 | 100 | 100 955100] 35-50 | 20-30 
H19F, 4199------- | 0-6 |5116 1оап-------- ICL, CL-ML |А-4, 4-6 | 0-5 190-100195-100190-100170-100| 25-40 | 5-15 
Vanmeter | 6-30|Silty clay loam, |CH 1А-1 | 0-5 190-100195- 1091985 халааг 41-65 | 40-50 
| | silty clay, | | | | | | 
| | clay. | | | | | | | | 
130601 weathered ы ші = | 0-5 гс 1901222109 295100 05-100 | 65-80 | 50-60 
485-------------- | 0-44] Loam------------- | CL [А-6 | 0 |100 |95-100]85-95 |60-80 | 25-40 | 11-20 
Spillville 144-60| Sandy clay loam, |CL, CL-ML,|A-6, A-4 | 0 | 100 195-100180-90 135-75 | 20-40 | 5-15 
| | loam, sandy | 5М-80, ЕЧ | | | | | | 
о а ее 
507------------- a| 0-2218115у clay loam [CL 1А4-1, 3-6 | 0 |100 | 100 190- 100185- 1001 35-50 | 15-25 
Canisteo |22-33|Clay loam, loam, ІСІ, lA-6, A-7 | 0 198-100190-100185-95 165-85 | 38-50 | 25-35 
| | silty clay loam.| | | | | | | | | 
0 loam, loam ыг Ре | 0-5 1237 100130 -98 19: -95 22213 | 30-10 | 12-20 
536-------------- | 0-30|Fine sandy loam  |SM-SC, SC,lA-H | 0 1100 | 100 175-80 135-50 | 25-35 | 5-10 
Hanlon | SM | | | | | | | | 
130-45|Sandy loam, fine |SM-SC, SC |А-4, А-2 | 0 | 100 | 100 175-80 125-40 | 15-25 | 5-10 
| | sandy loam, | | | | | | I | | 
| | loamy fine sand.| | | | | | | | | 
145-60|Loam, sandy loam,|SC, CL, {A-4, А-6,| 0 | 100 | 100 [80-90 120-60 | 15-35 | 5-15 
| | loamy sand. | 5М-50, | А-2 | | | | | | | 
| | Ба Ж ЖКО ЖЕ ТЕК | 
566В------------- | 0-18|Loam------------- Ісі. 11-4, А-6 | 0-2 195-100|95-100180-90 |50-65 | 25-40 | 8-15 
Moingona |18-60|Sandy clay loam, ІСІ. 1A-6 | 0-2 |95-100|95-100|80-90 |50-60 | 25-40 | 11-20 
| loam, clay loam.| | | | | | | 
| | | | | | | | l | | 
63828, 63828: | | | | | | | | | | | 
Clarion--------- | 0-7 |Іоап------------- ICL, CL-ML |А-4, А-6 | 0-5 195-100195-100175-90 150-75 | 25-40 | 5-15 
| 7-30[Loam, clay loam |CL, CL-ML {A-4, А-6 | 0-5 |90-100185-100|75-90 [50-75 | 25-40 | 5-15 
130-60|Loam, sandy loam ІСІ, С-МЫ,|А-4, А-6 | 0-5 190-100185-100175-90 145-70 | 25-40 | 5-15 
Жк Бы 298, ЭИ MENS NM | 
Storden--------- | 0-7 |Loam------------- IML, CL 14-41, А-6 | 0-5 |95-100|95-100|70-85 155-70 | 30-40 | 5-15 
| E ------------- маг, CL ж А-6 | 0-5 i 5- 51021535 -97 Ша -85 poste | 20-10 | 5-15 


See footnote at end of table. 
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8011 name and 


map symbol 


7363, 736C2------ 
Lester 


Lamoni 


823, 8238, 823C-- 
Ridgeport 


828B, 82802------ 
Zenor 


829028: 


ТАВҺЕ 15.--ENGINEERING INDEX PROPERTIES--Continued 


Classification Frag- 
|Depth| USDA texture | ments 
| | Unified | AASHTO | > 3 
| | | | linches 

in Pet 
| | | | | 
| 0-8 |Loam------------- IML, CL 1ТА-6, A-4 | 0 
| 8-31]С1ау loam, loam ICL 14-7, А-6 | 0-5 
2s -60 0 Loans clay loam ше CL-ML Іш. А-В | 0-5 
| 0-7 |Silty clay loam [CL |А-6, A-7 | 0 
| 7-48|С1ау loam, clay {CH [А-7 | 0 
Ба AS loam.------- [ ен A-7 | 0 

| | 

| 0-13|Sandy 1оап------- 18М, SC, |А-2, A-4 | 0 
| | SM-SC | | 
113-28 | бапду loam, ISM, SC, |А-2, A-4 | 0 
| | gravelly sandy | SM-SC | 
| | loam, gravelly | | | 
| | loamy sand. | ! | 
|28-60|Gravelly loamy |54, SP, {А-1 | 0-5 
| | sand, gravelly | SW-SM, | | 
| | sand, sand. | 5Р-5М | | 
| 0-11|5алду 1оап------- 18М-50, SC |A-2, A-4 | 0-5 
111-34|8апду loam, loam |SM-SC, SC |A-2, A-4 | 0-5 
|34-60|Gravelly loamy ISW, SP, [А-1 | 0-5 
| | sand, gravelly | SP-SM | | 
| | sand, loamy | | | 
| | sand, gravelly | | | 
| | sandy loam. | | | 
| | | | | 
| | | | 
| 0-7 ISandy 1оап------- 15М-5С, SC |А-2, A-4 | 0-5 
| 7-27]Sandy loam, loam |SM-SC, SC |А-2, А-4 | 0-5 
127-60|Gravelly loamy Isw, sP, 1А-1 0-5 
| | sand, gravelly | SP-SM | 
| | соагве sana, | | 
| | loamy sand. | | 
| 0-7 | Loam------------- IML, CL |A-4, A-6 | 0-5 
| 7-60|Loam------------- |CL-ML, CL |А-4, А-6 0-5 
| | | | | 
| | | | | 
| 0-20] Loam------------- |CL, CH |A-6, А-7 | 0-5 
]20-33|Loam, clay loam, ICL, CH {А-6, А-7 | 0-5 
| | sandy clay loam. | | | 
зарлан ------------- | CL ia | 0-5 
| o-26|Silty clay loam [CH [А-7 0 
|26-49|5116у clay loam [CH lA-7 | 0 
J49-60|Stratified loam CL, CH 1А-7 | 0-5 
| | бо silty clay | | | 
| | loam. | | 
| | | | 
| | | | | 
| 0-8 |Loam------------- |С, CL-ML |А-4, А-6 0 
| 8-46|Сіау loam-------- CL 1А-6 | 0-5 
ша 60 Loa; clay loam [CL A-6, А-1 | 0-5 
| 0-7 |Clay loam, silt [CL |А-6, А-7 | 0-5 
| | loam. | | 
| 7-30|С1ау loam, clay, |CL, СН А-7 1 0-5 
| | silty clay loam. | 
алы loam-------- ive 6 | 0-5 
| | | | | 
| 0-10|Loam------------- ICL, CL-ML |А-4, A-6 | 0 
110-34|01ау loam-------- CL 1А-6 | 0-5 
134-601оат, clay loam т 8 А-7 | 0-5 
| 
| 0-8 |Loam, silt loam ICL, CL-ML |А-6, А-Ш | 0-5 
| B-35|Clay loam, clay, ICL, CH JA-T | 9-5 
| | silty clay loam.| | | 
Ы -6 15 | 0-5 


See footnote at end of table. 
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Soil survey 


|Liquid 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Ї | Classification irag- | Percentage passing Ї Ї 
| Ї ments ILiquid | Plas- 


Soil name апа  |Depth| USDA texture sieve number-- 


| 
тар symbol | | | Unified | AASHTO | >3 | | limit | ticity 
| | | | |inches| 4 L 10 | до | 200 | | index 
l'in | Pet I | | Pet | 
| | | | | | | 
1220------------- | 0-60|511% 1оап-------- ICL, CL-ML |А-4, A-6 | 0 | 100 195-100195-100190-100| 25-35 | 5-15 
Nodaway | | | | | | | | | | 
| | | | | | | | | | | 
13114: | | | | | | | | | | l 
Hanlon---------- | а sandy loam ПТ сые -4 | 0 | 100 | 100 |! 5-80 1937 -50 | 25-35 | 5-10 
SM 
|30-45|Sandy loam, fine |SM-SC, SC |A-4, А-2 | 0 | 100 | 100 175-80 [25-40 | 15-25 | 5-10 
| | sandy loam, | | | | | | | 
| | loamy fine sand.| | | | | | l | 
[45-60|Loam, sandy loam,[SC, CL, 14-8, А-6,| 0 | 100 | 100 180-90 |20-60 | 15-35 | 5-15 
| | loamy sand. | SM-SC, | A-2 | | | | | | 
Ж к Кк жж жеп 
Spillville------| 0-4 | оап------------. ICL 1А-6 Го | 100 195-100185-95 160-80 | 25-40 | 11-20 
Тн 60|Sandy clay loam, ICL, CL-ML,|A-6, A-4 | 0 | 100 195-100180-90 135-75 | 20-40 | 5-15 
| | loam, sandy | SM- sc, SCI | | | | | | 
| | loam, | | | | | | | | | 
| | | | | | | | | | | 
15858: | | | | | | | | | | | 
Spillville------ | В | Loam---~-------~~ Ісі, [А-6 Го | 100 [95-100185-95 [60-80 | 25-40 | 11-20 
re O|Sandy clay loam, ICL, CL-ML,|A-6, A-4 | 0 | 100 1|95-100|80-90 135-75 | 20-40 | 5-15 
| | loam, sandy | SM-SC, sè! | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | | | 
Coland---------- | 0-36|Clay 1оёл-------- ICL, CH 1А-7 | 0 1100 |100 195-100165-80 | 45-55 | 20-30 
136-60|C1ay loam, silty ICL, CH [А-7 | 0 | 100 | 100 |95-1001|65-80 | 45-55 | 20-30 
| | clay loam. | | | | | | | | 
| | | | | | | | | | | 
50108. | | | | | | | | | | | 
Pits | | | | | | | | | | | 
| | | | | | | | | | | 
50408, | | | | | | | | | | | 
Orthents | | | | | | | | | | | 
| | | | | | | | | | | 
50608. | | | | | | | | | | | 
Pits | | | | | ! | | | | 1 
| | | | | | | | | | 


# See description of the тар unit for composition and behavior characteristics of the map unit. 
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TABLE 16,--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


to the surface layer. 


Entries under "Erosion factors--T" apply to the entire 
and “Organic matter" apply only 
indicates that data were not available or were not estimated] 


Entries under "Wind erodibility group" 


Absence of an entry 


[The symbol < means less than; > means more than. 
profile. 


factorslerodi-lOrganic 


| 101115у| matter 
K | T| 


Erosion|Wind 


| Shrink-swell 
potential 


water 
[capacit 
In/in 


|PermeabilitylAvailable| 
in/hr 


IDepth|Clay | 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Dallas County, lowa 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--SOIL AND WATER FEATURES 


["Flooding" and "water table" апа terms such as "rare," "brief," "apparent," and "perched" are explained in the 
text. The symbol < means less than; > means more than, Absence of an entry indicates that the feature 1s 
not а concern] 


Floodin High water table Risk of corrosion 
Soil name and |Нудго-| | Potentiall 
map Symbol | logic| Frequency | Duration [Months | Depth | Kind [Months | frost [Uncoated {Concrete 
rou | | l | | action | steel 
Ft 
| | | | | | | | | | 
6----------------- | B/D |Мопе-------- | --- | --- | +1-1.0] Apparent | Nov-Jul | High----- | High-~---| Low. 
Okoboji | | | | | | | | | 
| | | | | | | | | | 
ق‎ | B |Мопе-------- | --- | --- | >6.0 | --- | --- | High----- |Moderate |Moderate. 
Wiota | | | | | | | | | 
| | | | | | | | | 
88В--------------- | B | None-------- | --- | --- 16.0 | -- | --- | High----- IModerate |Low. 
Judson | | | | | | | | | 
| | | | | | | | | | 
1188: | | | | | | | | | | 
Colo------------- | B/D l|Frequent----|Very brief|Feb-Nov|1.0-3.0|Apparent|Nov-Jul|High----- | High----- |Moderate. 
| | to long. | | | | | | | 
| | | | | | | | | 
Е1у-------------- | B [Nene -------- | --- | --- ал B isa: RUN d ----- | High----- ІМойегабе. 
2402, 248--------- | B |Копе-------- | --- | --- | »6. | --- | - IModerate [Moderate |Moderate. 
Shelby | | | | | | | | | | 
| | | | | | | | | | 
27B, 2170---------- | B | Копе-------- | --- | --- 16.0 | --- | --- [Moderate |Moderate |Low. 
Terril | | | | | | | | | 
| | | | | | | | | | 
55----— Mem | B | Копе-------- | --- | --- 12.5-5.0| Apparent | Apr-May | High----~ | High-----| Low. 
Nicollet ! | | | | | | | | | 
| | | | | | | | | | 
6202, 62р2, 62E, | | | | | | | | | | 
62Е------------- | В |Мопе-------- 1 --- | --- 16.0 | --- | --- IModerate |Low------ | Low. 
Storden [ | | | | | | | | | 
| | l | | | | | | | 
658--------------- | C | None-------- | --- | --- 16.0 | --- | --- [Moderate |Moderate |Moderate. 
pid ЖЕ | | | | | | | | 
76B, 7602, 76D2---| В  |None-------- | --- | -- |>»о.0 | — |-- IModerate |Moderate |Мойегабе. 
Ladoga | | ! | | | | | | | 
| | | | | | | | | | 
80B, 800, 8002, | | | | | | | | | | 
8002------------ | B |None-------- | --- | --- | >6.0 | --- | --- [Moderate [Moderate |Модегабе. 
Clinton | | | | | | | | | | 
| | | | | | | | | 
88---............. | B |Мопе--------| --- | --- |2.0-H.O|Apparent|Nov-Jul|High----- | High----- | Low. 
Nevin | | | | | | | | | | 
| | | | | | | | | | 
90---------------- | B/D |Копе-------- | --- | --- | +1- SUD (АОРАРЕНГ ОУН High - | High----- |Low. 
Okoboji | | | | | ! | | | 
| | | | | | | | | 
93029, 93E*: ] | | | | | | | | 
Shelby----------- | B iene -------- | --- | --- | >6.0 | --- ан амин Тахиаг iModerate. 
Ада1р------------ | D rene -------- | --- | --- (8 .0-3.0|Perched Ы оу- ЕЕЕ ----- |Moderate. 
95---------------- | B/D |Мопе-------- | --- | --- 11.0-3.0|Apparent|Nov-Jun{High-= IHigh----- | Low. 
E MA BOE EON NUR QUEM. ME 
107--------------- | B/D |Мопе-------- | === | --- |1.0- Эл ----- | High----- ILow. 
CABINA IE MUNERE қүр ARS құз MT tl) b 
133--------------- | B/D |Оссавіопаі |Уегу brief|Feb-Nov|1.0-3.0|ApparentiNov-Jul|High----- | High----- |Moderate. 
Colo | ! ! to long, | | | | | | 
135--------------- | B/D |Оссавїопа1 |Brief--~-- [Feb-Nov|1.0-3.0[|Appanent|Nov-JullHigh----- | High----- | Low. 
Coland | | | | | | 
| | | | | | | | | 
138B, 1380, 13802, | | | | | | | | | | 
13802------------ | | None--------| --- | | 6.0 | --- | --- |Moderate |Low------|Low. 
Clarion | | | | | | | | | 
| | | | | | | | | | 
See footnote at end of table. 
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8011 name and 
map symbol 


168B, 168c-------- | 


Hayden | 


| 
16802, 168D2------ | 
Нау4еп 


1698, 16902------- | 


Clarion 


1758, 1756-------- 
Dickinson 


201B*: 
Coland----------- 


Terril----------- | 


308, 308B--------- | 
Wadena | 


Macksburg | 
3708, 37002, | 
37002 
Sharpsburg | 


419F, 4190-------- | 
Vanmeter 


485--------- — | 
Spillville | 


Moingona | 


TABLE 17.--SOIL AND WATER FEATURES--Continued 


|Moderate ! 


Floodin igh water table 
ЇНудго-| |Potentiall 
| logic! Frequency | Duration [Months | Depth | Kind [Months | frost | 
rou | | | | | action | 
Ft 
| | | | | | | | 
B |Копе-------- | --- | --- |>60 | — |--- [Moderate | 
1 | | | | | | | 
| | | | | | | | 
B |Хопе-------- | --- | --- 16.0 | --- | --- |Moderate | 
| | | | | | | | 
| | | | | | | | 
В  |None-------- | --- | --- |>60 | --- | --- |Мойегабе | 
| | | | | | | | 
| | | | | | | | 
В  l|None-------- | -- | --- 1.26.0 | --- |--- [Moderate | 
| | | | | | | | 
| | | | | | | 
В  lNone-------- | --- | -- | >6.0 | --- |--- [Moderate | 
| | | | | | | 
| | | | | | | i 
В |Мопе-------- | --- | -- | >6.0 | — |-- [Moderate | 
| | | | | | | 
| | | | | | | | 
с |Мопе--------| --- | «ч- 1260 | -- | --- [Moderate | 
| | | | | | | | 
| | | | | | | | 
B/D |Frequent----|Brief----- мышы 0-3.0|Apparent|Nov-Jul| High----- | 
| 
B Қызан --- | | »6.0 | --- | --- [Moderate | 
B eRe EEE à) --- | каанага over ават 
| | | | | | | | 
B lOccasional |Уегу bnief|Feb-Nov|3.0-5.0|Apparent|Apr-Jul|High----- | 
| | to brief.| | | | | | 
| | | | | | | | 
в/р опе -------- | --- | --- ей а наала 
| | | | | | | 
В |Копе-------- | --- | --- 16.0 | --- | === |Low------ 
| | | | | | | 
| | | | | | | | 
B |Мопе-------- | --- | --- 12.0-5.0| Apparent | Моу-Мау | High----- 
| | | | | | | | 
| | | | | | | 
| | | | | | | 
B [Fone -------- | --- | --- | >6.0 | --- | --- [Moderate | 
B |Мопе-------- | --- | --- | »6,0 ! --- | --- анин | 
| 
В Шопе-------- | --- | --- 12.0-4.0|Apparent | Apr-Jul| High-----| 
| | | | | | | | 
| | | | | | | | 
| | | | | | | | 
В |Мопе-------- | --- | --- 16.0 | --- | --- [High----- 
| | | | | | | | 
| | | | | | | 
c |Мопе-------- | --- | --- | >6.0 | --- |--- |Moderate | 
| | | | | | | | 
| | | | | | | 
B Башы маа к ки ш ме нэ | 
| | | | | | | | 
c/D анаан --- se тысы сийн най ----- | 
| | | | | | | 
B a i Цаг ши» “ааа улан ua | 
| | | | | 
В |Копе-------- | --- | - | >6.0 | 
| | | | 
| | | | 


See footnote at end of table. 


Soil survey 


Risk of corrosion 


Uncoated |Concrete 
steel 
Low------ | Moderate. 
| 
Lowe------ | Moderate. 
Low------ |Moderate. 
| 
Low------ moderate: 
| 
Low------ | Low. 
| 
Low------ араг 
| 
Moderate |Moderate. 
| 
| 
| 
High----- | Low. 
Moderate |Low. 


| 
Moderate eens 


Moderate |Low. 


| Low. 


Low------|Low. 


Moderate 


| 
High----- ом. 


| 

| 

| 
Low------ РО 
Low------ | Low. 
High----- IModerate. 

| 

| 
Moderate |Moderate. 

| 
High----- Таж 

| 
High----- Шашы 
High----- ILow. 


Moderate |Low. 
| 


| 
High----- | Low. 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 


| Floodin High water table Risk of corrosion 
Soil name and | Hydro-| Ї | | | {Potential | T 


map symbol 


638с2%, 638D2*: 
Clarion 


Storden---------- 


7368, 73662 
Lester 


82202------------- 
Lamoni 


823, 823B, 8230--- 
Ridgeport 


828B, 828c2 
Zenor 


829D2*: 


Okoboji 
993025: 


Spillville 


15858: 
Spillville 


Coland 


50108, 
Pits 


50108, 
Orthents 


50608, 
Pits 


| logic] Frequency | Duration [Months | Depth | Kind [Months | frost (Uncoated |Concrete 
|grou I | | | | | action | steel 
РЕ 
| | | | l | | | | | 
| | | | | | | | | | 
| B | Nene -------- ! --- | --- 16.0 | --- | ~ [Moderate | 
| | | | | | | 
| B [None -------- | --- | --- | 56.0 | --- - -- |Moderate үзэн ------ | Low. 
| | 
| B [Hens -------- | --- | --- 16.0 | --- | ~ цан, [en ------ |Moderate. 
| | | | | | 
l | | | | | | | | 
| D pens -------- | --- | --- алы INov-JuliModerate [High----- |Мойегабе. 
| | | | 
| | | | | | | | | 
| B |Мопе-------- | --- | --- | 6.0 | --- | --- |Low------ |Low------ | Low. 
| | | | | | | 
| | | | | | | 
| B [Мопе-------- | --- ! --- | »6.0 ! --- | --- аа ------ |Low------ 8: 
| 
| | | | | | | | | | 
| | l | | | | | | 
| B None -------- | --- | --- | >6,0 | --- | --- | OW------ |Low------ | Low. 
| | 
| B шы -------- | --- | --- | >6.0 | --- | --- [Moderate |Low------ аа 
| | 
| | | | | | | | | | 
| B/D Nene - | --- | --- 11.0-3.0 | Apparent | Nov-Jun|High---~- | High----- |Low. 
| | | | | | 
| B/D De -------- | --- | --- | b Шеке RAEN ----- Банн as 
| | | 
| | | | | | | | 
| с ene -------- | --- | --- 16.0 | --- | ~ [Moderate |Moderate |Moderate. 
| | | | | | 
| D jene -------- | --- | --- алсан цасыг Шин ----- Бан хамж 
| | 
| | | | | | | | | 
| 0 [оде -------- | --- | --- | 26.0 | —- [es IModerate [Moderate Moderate. 
| 
| D | None-------- | --- | --- [03:0 Pepopad ІМ Nev! Басынан нь ----- IModerate. 
| | | | 
| B |Frequent----|Very I A 0-5.0| Apparent IA pr-Ju [tgh ----- [Moderate [Low. 
| | | to brief. | | | | | | 
| | | | | | | | | | 
! | | | | | | | | 
| В | Frequent---~| Very l эн S S Цин lModetate ILow. 
| | | 
| B | Frequent----|Very цасан Ide neon Apparent ажигла |High----- |Moderate. 
Бек | | | | | | | 
| B | Frequent----|Very эртер Rebs slit 0-5. -0| Apparent [мохе дал Moderate En ----- |Moderate. 
1 | 
| B/D m requent----|Brief----- | Feb-Nov|1.0-3. шагайн а ----- | High----- | Low. 
| 
| 
l 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
1 


| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 


| 
ы‏ ا ا ا ا ا — OM A‏ — 


% See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is а taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


Soil name | Family ог higher taxonomic class 


Fine, montmorillonitic, mesic Aquic Argiudolls 

Fine, montmorillonitic, mesic Aquollic Hapludalfs 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplaquolls 
Fine-loamy, mixed (calcareous), mesic Туріс Haplaquolls 
Fine-loamy, mixed, mesic Typic Hapludolis 

Fine, montmorillonitic, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Cumulic Haplaquolls 
Fine-silty, mixed, mesic Cumulic Haplaquolls 

Cylinder. Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Hapludolls 
Dickinson----------------- Соарве-1оату, mixed, mesic Typic Hapludolls 

Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine-loamy, mixed, mesic Mollic Hapludalfs 
Coarse-loamy, mixed, mesic Cumulic Hapludolls 
Pine-loamy, mesic Typic Caleiaquolls 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine, montmorillonitic, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-loamy, mixed, mesic Aquic Argludolls 

Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-loamy, mixed, mesic Typic Argiudolls 


Moingona 


| 

| 

| 

| 

| 

| 

! 

| 
Nevin----------- | Pine-silty, mixed, mesic Aquic Argiudolls 
Nicollet------------------ | Fine-loamy, mixed, mesic Aquic Hapludolls 
Модамау------------------- | Fine-silty, mixed, nonacid, mesic Mollic Udifluvents 
OkoboJií----- -------------- | Fine, montmorillonitic, mesic Cumulic Haplaquolls 
Orthents-------------- ----| Loamy, mixed, mesic Typic Udorthents 
Ridgeport----------------- | Coarse-loamy, mixed, mesic Турїс Hapludolls 
Sharpsburg------------- ---| Fine, montmorillonitic, mesic Typic Argiudolls 
Shelby-------- | Fine-loamy, mixed, mesic Typic Argiudolls 
Spillville---- | Pine-loamy, mixed, mesic Cumulic Hapludolls 
Storden------- | Fine-loamy, mixed (calcareous), mesic Typic Udorthents 
Тегг11------- - | Fine-loamy, mixed, mesic Cumulic Hapludolls 
Vanmeter------ | Fine, illitic, mesic Typic Eutrochrepts 
Майепа-------------------- | Fine-loamy over sandy ог sandy-skeletal, mixed, mesic Typic Hapludolls 
Webster------ ------------- | Fine-loany, mixed, mesic Typic Haplaquolls 
МіоҒа---------------- | Fine-silty, mixed, mesic Typic Argiudolls 
?епог--------------------- | Coarse-loamy, mixed, mesic Typic Hapludolls 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL LEGEND* 


CANISTEO-CLARION-NICOLLET association: Nearly level to gently sloping, роог!у drained, well 
drained, and somewhat роогіу drained, silty and loamy soils that formed in glacial sediments and glacial 
till on uplands 


COLAND-HANLON-WADENA association: Nearly level to gently sloping, poorly drained, moderately 
well drained, and well drained, loamy soils that formed in alluvium on bottom land and stream terraces 


CLARION-WEBSTER-STORDEN association: Nearly level to moderately steep, well drained and 
poorly drained, loamy and silty soils that formed in glacial till and glacial sediments on uplands 


HAYDEN-STORDEN-LESTER association: Gently sloping to very steep, well drained, loamy soils that 
formed in glacial till on uplands 


LADOGA-LINDLEY association: Gently sloping to very steep, moderately well drained and well 
drained, silty soils that formed in loess and glacial till on uplands 


SHARPSBURG-SHELBY association: Gently sloping to moderately steep, moderately well drained, 
silty and loamy soils that formed in loess and glacial till on uplands 


NODAWAY-WIOTA-COLO association: Nearly level and very gently sloping, moderately well drained 
and poorly drained, silty soils that formed in alluvium on bottom land and stream terraces 


CLARION association: Gently sloping and moderately sloping, well drained, loamy soils that formed 
in glacial till on uplands 


*Texture terms in the descriptive headings refer to the surface layer of the major soils in the associations. 
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DALLAS COUNTY, IOWA 


Scale 1: 190,080 
1 0 1 2 3 4 Miles 


1 0 1 2 3 4 5 6 Kilometers 


Original text from each individual map sheet read: 

This map is compiled on 1974 aerial photography by the U.S. Department of Agriculture, 
Soil Conservation Service and cooperating agencies. Coordinate grid ticks and land division 
corners, if shown, are approximately positioned. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 


DALLAS COUNTY, IOWA DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and a letter. The initial numbers 
represent the kind of soil. A capital letter following these numbers indicates the class of slope 
Symbols without a slope letter are for nearly level soils or miscellaneous areas. A final number of 
2 following the slope letter indicates that the soil is moderately eroded. 


SYMBOL 


NAME 


Okoboji silty clay loam, 0 to 1 percent slopes 

Wiota silt loam, 1 to 3 percent slopes 

Judson silty clay loam, 2 to 5 percent slopes 

Colo-Ely silty clay loams, 2 to 5 percent slopes 

Shelby clay loam, 9 to 14 percent slopes, moderately eroded 
Shelby loam, 14 to 18 percent slopes 

Terril loam, 2 to 5 percent slopes 

Terril loam, 5 to 9 percent slopes 

Nicollet loam, 1 to 3 percent slopes 

Storden loam, 5 to 9 percent slopes, moderately eroded 

Storden loam, 9 to 14 percent slopes, moderately eroded 

Storden loam, 14 to 18 percent slopes 

Storden loam, 18 to 25 percent slopes 

Lindley silt loam, 18 to 40 percent slopes 

Ladoga silt loam, 2 to 5 percent slopes 

Ladoga silty clay loam, 5 to 9 percent slopes, moderately eroded 
Ladoga silty clay loam, 9 to 14 percent slopes, moderately eroded 
Clinton silt loam, 2 to 5 percent slopes 

Clinton silt loam, 5 to 9 percent slopes 

Clinton silty clay loam, 5 to 9 percent slopes, moderately eroded 
Clinton silty clay loam, 9 to 14 percent slopes, moderately eroded 
Nevin silty clay loam, 0 to 2 percent slopes 

Okoboji mucky silt loam, 0 to 1 percent slopes 

Shelby-Adair clay loams, 9 to 14 percent slopes, moderately eroded 
Shelby-Adair complex, 14 to 18 percent slopes 

Harps loam, 0 to 2 percent slopes 

Webster silty clay loam, 0 to 2 percent slopes 

Colo silty clay loam, 0 to 2 percent slopes 

Coland clay loam, 0 to 2 percent slopes 

Clarion loam, 2 to 5 percent slopes 

Clarion loam, 5 to 9 percent slopes 

Clarion loam, 5 to 9 percent slopes, moderately eroded 

Clarion loam, 9 to 14 percent slopes, moderately eroded 

Hayden loam, 2 to 5 percent slopes 

Hayden loam, 5 to 9 percent slopes 

Hayden loam, 5 to 9 percent slopes, moderately eroded 

Hayden loam, 9 to 14 percent slopes, moderately eroded 

Hayden loam, 14 to 18 percent slopes 

Hayden loam, 18 to 25 percent slopes 

Clarion loam, 2 to 5 percent long slopes 

Clarion loam, 5 to 9 percent long slopes, moderately eroded 
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